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ForewOrd 


In the winter of 2010, during the full moon of the Hebrew month of Shevat (74 Bishvat), 
the Jewish New Year for Trees, the Bible Lands Museum Jerusalem proudly hosted the 
“Living the Lunar Calendar” conference. The conference brought together scholars from 
around the world to discuss a wide range of issues relating to the tracking of time, and the 
calendar in diverse cultures, ancient and modern, ranging from those of the Ancient Near 
East and Biblical Israel, Gumran and early Christianity, and broadening our scope at the 
Museum to include classical and medieval Europe, the native peoples of the Americas, and 
China and Japan. Conference participants, including speakers, and members of the Bible 
Lands Museum Jerusalem community, had the opportunity to share a common experience 
of discovery, both on site at the Museum and on a visit to the Dead Sea and the archaco- 
logical site at Oumran. Over the three days of the meeting our participants, experts and lay- 
men alike, examined familiar and unfamiliar civilizations and text-traditions that all shared 
the common human experience of marking the passage of time by means of the universe 
around us, in particular the movements of the Moon, the Sun, and the Stars. 

The Bible Lands Museum is a universal centre for people of all faiths dedicated to the 
study, understanding and appreciation of the cultures of the Ancient Near East. As Israel's 
largest museum dedicated solely to the ancient history of this region, the Museum reflects 
the rich city within which it exists: Jerusalem today remains deeply influenced by the lunar 
cycles of the Jewish, Islamic, and Christian liturgical calendars. Dictating the ebb and flow 
of our calendar year and the intertwining of religious celebrations and worship, the Muse- 
um isa natural home for this type of program, given its ongoing commitment to academic 
excellence, and to facilitating public participation in high level educational programming. 
It isin answer to both these goals that we at the Bible Lands Museum Jerusalem are pleased 
to be able to once again share in the “Living the Lunar Calendar” experience, this time 
through the written pages of this volume. 

I would like to express my gratitude to the many outstanding participants in this con- 
ference and publication, and in particular to our partners in coordinating and organizing 
the conference, Prof. Jonathan Ben-Dov of Haifa University, Prof. Wayne Horowitz and 
Prof. Shalom Paul of the Hebrew University of Jerusalem, Prof. John Steele of Brown Uni- 
versity and Bible Lands Museum Jerusalem Curator, Dr. Filip Vukosavovic. 

We are deeply indebted to the many supporters who made this conference possible, in- 
cluding Mr. Henry Zemel of the Caeno Foundation, without whose initial enthusiasm this 
entire conference may not have been organized. In addition we would also like to thank 


The Bible Department at the University of Haifa, The Orion Center for the Study of 
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the Dead Sca Scrolls and Associated Literature at the Hebrew University of Jerusalem, 
Oumran National Park, Israel Nature and Parks Authority and The Haifa Forum for the 
History of Science for their support and assistance. 

In cdlosing, I would like to thank Carolyn Budow Ben-David and the staff of the Bible 
Lands Museum Jerusalem for all of the hard work that ensured a most successful confer- 
ence from start to finish, and to John Steele for helping to preserve the research and knowl- 
edge that is shared in this publication for future study and greater understanding in this 
fascinating and timeless field. 


Amanda Weiss 
Director 
Bible Lands Museum Jerusalem 


Introduction 


The opening scene of Aristophanes Cozxds famously shows how the protagonist, 
Strepsiades, fears the nearing arrival of the new moon, because on that day he would need 
to pay his debts. But Strepsiades is also well aware that the declaration of the new moon 
in Greek cities could be announced cither kafa selene—i.e. according to the actual sighting 
of the moon—or kafa archon, i.e. according to the present needs of the ruler. For example, 
while a declaration of an intercalary month could be expected on astronomical grounds, 
a given ruler could choose to postpone the extra month if he needed the new years tax 
payments urgently. Another anecdote related to the new moon is found in the Babylonian 
Talmud: the Jewish sage R. Hiyya, upon viewing the new moon, throws clods of earth at it 
because it destroys the pre-calculated scheme assigned to it by the rabbinic court (b.Rosh 
Hashana 25:1, cf. the Palestinian parallel story in y.Rosh Hashana 12:2, which mentions 
pebbles of stone instead of clods of carth, due to the different geology of the region). 

These anecdotes from classical Greek comedy and rabbinic literature illustrate the main 
themes of the present volume. Calendars have often been subject to a gualitative study, 
surveying administrative texts as well as scientific treatises and ritual prescriptions, in order 
to ascertain the calendar or calendars practiced under the respective society, and more 
work remains to be done in understanding the technicalities of historical calendars (some 
examples are included in the present collection). But the articles collected here represent 
not only the mathematical dimension of calendar reckoning—they also consider the effect 
of the great forces of ancient history on the calendar: politics, identity, social cohesiveness, 
cultural hybridity, and ultimately the basic guestions of human civilization, namely how 
does mankind enforce order on the endless flow of natural phenomena. Time is one of 
the most basic categories—if not the most basic one—in the rational matrix by which 
human beings create meaning in the world. This was acknowledged on the philosophical 
level by Immanuel Kant, Henri Bergson and Martin Heidegger, to name only a few. It 
has been applied to the study of historical and contemporary calendars by M. P. Nilsson 
in his groundbreaking Pr/mizive Time-Reckoning (1920) and by E. Zerubavel in his 7/e 
Seven Day Circle (1985). Some recent prominent studies which have integrated the study 
of the calendar into the fabric of culture and society include Jürgen Rüpke's Kalender und 
Öffenilickkeit (1995), Sylvie Anne Goldbergs La Clepsydre (2000), and Anthony Avenis 
Empires of Time (1989).'The papers in this volume too consider guestions of how calendars 
and the management of time are embedded within the political, social, religious and other 
aspects of historical cultures, based upon careful study of primary source material. 
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Scientific Indeterminacy and Political Intervention 


The most profound conflict of the lunar calendar is its indeterminacy, which comes to the 
fore both in the irregular length of months—29 or 30 days—and in the periodic need to 
intercalate the year, inserting an additional month in order to align the year with the march 
of the seasons. While the latter problem can be managed through the use of cycles of in- 
tercalations (for example the 19-year Metonic cycle), accurate calculation of whether the 
new moon will be visible on a given day is not possible. A variety of factors such as weather 
conditions and the acuity of the eye of the observer hamper the modeling of the moon 
visibility even today. Human societies have thus needed to address these indeterminate 
situations: When should commodities for the festival be arranged if it might be postponed 
in the last minute? How are taxes and interest to be calculated along an indeterminate 
number of days? The article by Patrizia Marzillo addresses a related problem in the form 
of the Greek “Old and New Day; a term which appcars both in Aristophanes Cowds and 
in the Archaic piece Works and Days by Hesiod. This ambiguous marker of time raised 
much speculation in post-classical times, when calendar reckoning stabilized under the 
later Roman Empire. Marzillo discusses the allegorical meaning attached to this term in 
scholia from Late Antiguity. Using Pythagorean number manipulation and other cultural 
templates connected with the moon and the sun, the Neo-Platonist philosopher Proclus 
highlighted the idea of rest connoted with the day of conjunction. 

The indeterminacy of the calendar creates conspicuous lacunae in the routine conduct 
of society. These lacunae, in turn, call for an intensive involvement of political institutions 
and other organs of power, who stand in the breach by undertaking the duty—and the 
privilege—to make effective calendrical decisions. In some cultures time reckoning was as- 
sociated so closely with kingship that it functioned not only at the level of ritual (the New 
Moon, the New Year), but also on the level of myth, anchoring the regulation of time in the 
metaphysical image of kingship. The article by John Steele traces such a phenomenon in 
Chinese tradition—the emperor's role in maintaining cosmic harmony and possessing the 
mandate of heaven—and compares it with the apparently more mundane administrative 
and cultic reasons for the regulation of the calendar in Mesopotamia. 

It is curious to note that the guestion of authority over the calendar arose not only in 
societies which practiced 4d hoc observations, but also in China and Mesopotamia where 
calendars based on calculations were in use. The Jewish tradition is a prominent example 
ofa culture that gave a central role to political considerations in the calendrical procedure. 
Since this cultural tradition transmits more information on the policy of calendar-making 
than any other ancient tradition, it is discussed in the present volume guite extensively. 
Sacha Stern dedicates his article to the political context of the procedure for observing 
the new moon, as described in the Mishnah and later rabbinic sources. Stern stresses the 
character of this procedure as a judicial, even forensic, mode of activity. In his opinion, the 
judicial flavour derives from the procedures of the box/e, the city council in Palestinian cit- 
ies during the Roman period. Unlike carlier authors, Stern does not see the civil authority 
of the rabbinic court as an established fact, but rather submits that the rabbis had to com- 
pete with other organs of power. Hence the judicial character of the rabbinic procedure, 
which was aimed to compete with the force of the city council, otherwise the most natural 
regulator of the calendar. Stern assigns little place to the role of ideological factors in the 
calendrical realm. 
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Robert Hannah discusses the importance of the calendar in another aspect of national 
identity: the organization of the ancient Greek Olympic Games which brought together 
people from across the Greek city states. In an attempt to reconstruct when the games were 
held—and, crucially, how people in different parts of the Greek world knew when the 
games were to take place—Hannah discusses the conflicting testimonies found in a hand- 
ful of scholia which must be correlated with the most obvious time constraint: the games 
must be held at a season in which fresh olive leaves are available for making the victors” 
wreaths! Hannah suggests a novel solution, which should be taken in account by ancient 
historians who study this emblematic expression of pan-Hellenism. 


Schematic vs. Observational Rulings 


During a relatively short interval in the Jewish tradition, a schematic calendar of 364 days 
was practiced by apocalyptic circles in Hellenistic Palestine. The most famous attestation 
of this calendar appcars in the Dead Sea Scrolls from Oumran, and in the earlier books 
of 1 Enoch and Jubilees. This tradition arose out of priestly circles that promulgated the 
generative role of the week and other heptad time units in the construction of the calendar. 
This tendency more or less disappeared with the destruction of the Jerusalem Temple in 
70 CE, with more mainstream Jewish traditions left to find their way between the solar 
Julian calendar of the empire and the more well-rooted luni-solar tradition of the Levant. 
Jonathan Ben-Dov discusses how the 364-day calendrical tradition in the Dead Sea Scrolls 
interacts with the luni-solar calendar. This is done on the basis of comparison with some 
Ptolemaic Egyptian texts, which were similarly reguired to synchronize their schematic 
(365-day) year with the (Macedonian) lunar calendar. 'The result is that, while the role of 
the moon is not altogether ignored in the Oumran texts, it is diminished with regard to the 
364-day framework. Here, the role of the Moon is less pronounced than in the Egyptian 
synchronistic calendars.'The reason for this must be ideological on the part of the sectarian 
authors. 

Ron Feldman gives a different view of the distinction between the luni-solar and the 
364-day calendars in the early Jewish tradition. Using a method from cultural studies he 
distinguishes frameworks of Wild 'Time from those of Tame Time, and assigns the differ- 
ent Jewish perspectives to these distinctive concepts. To him, the various Jewish positions 
are an outcome of varying ideological attitudes to the encounter between mankind and 
nature. Finally, Lawrence Schiffman supplies a comprehensive survey of the contradicting 
trends—observation and calculation—in Israelite and Jewish calendars, from the Hebrew 
Bible to the Middle Ages. 

Every historical text which aims to predict astronomical phenomena must depend on a 
scheme of some sort. The paper by Michael Gorodetsky sheds light on a fascinating period 
in history in which the schemes available to astronomers were not particularly accurate, 
but in which the genealogy of astronomical schemes is more valuable than their actual 
content. As part of his survey of medieval Russian manuscripts, Gorodetsky studies the 
Russian tables of Kirillo-Belozersky, which record computed lunar phases and eclipses for 
a period of 19 years in the 14th century. Submitting these tables to a thorough statistical 
analysis using modern ephemerides, Gorodetsky is able to trace the origins of the tables to 
the city of Belgrade, thus shedding welcome light on the otherwise unknown discipline of 
astronomy in this part of the southern Slavic region in the late Middle Ages. 
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Tradition and the “Other” 


Calendars are in many ways the “applied science” branch of astronomy, with this feature 
of the calendar naturally being more pronounced in calculation-based systems rather 
than in those based upon observation. Thus, an intercalation method usualiy reflects the 
achievements of astronomical science at the time of its inception. What should be done, 
however, when the underlying system is out of sync with the real passage of the seasons, due 
to solar and lunar anomalies and other elements that had not been considered at the time of 
the institution of the system? This is a significant challenge for traditional societies because 
calendrical schemes tend to acguire more prestige than the mere instruments of calculation 
that they are. Associated with prominent kings and patriarchs, they also serve as the basis 
fora whole set of civil and ritual statutes that are not casily amended. The range of sources 
discussed in Schiffman's article ends before this problem arose with the traditional Jewish 
calendar, as it is presentİy encountered. Contemporary Jewish authorities fail to face the 
upcoming crisis, which has already led to the occasional celebration of Passover on a later 
date than is theoretically permitted. 'The substantial article by Susan Tsumura gives some 
food for thought in this matter, as it describes the gradual recognition of the same problem 
in China and Japan in the 15th — 16th centuries CE. Not only was the Metonic cycle 
discarded in favour of more accurate systems, the whole set of rituals dependent upon it 
had to be gradually revised, to the dismay of calendar traditionalists. 'Isumura draws a long 
history of compromises reached in the Chinese and Japanese states, including the current 
one which will lead to a calendrical crisis in Japan in 2033, and thus reguires urgent action 
on the part of the authorities. In terms of social history this challenge is interesting because, 
now at the dawn of the 21st century, the functioning organs of traditional societies no 
longer retain their original modes of operation. The ever-turning wheel of history impacts 
on many arcas of human experience; the calendar is one realm where this transition is casily 
detected and pointed out to the public, while on the other hand the regulation of the 
calendar has far-reaching implications for the most basic aspects of human existence. 

The adoption of the Julian year—and its later Gregorian modificatton—by Christian 
authorities made life relatively easy for Christians in modern history. However, the 
solidification of Christianity's foundational calendars and rituals was not at all smooth. 
This long stabilization process of Christian identity was part of what is commoniy called 
the Parting of the Ways” with Judaism. Once again we encounter how historical topics, hotly 
debated by theologians and philologists, can be more easily tracked by their ramifications 
in the realm of the calendar. The most notorious problem of carly Christianity in this 
regard was the mode of fixing the date of Easter. Christians were not satisfied with fixing 
this festival according to the Jewish date of the Passover, and instead sought ways to fix the 
date of Easter by means of an independent Christian method. This debate produced many 
conflicting mechanisms, and lead to enormous advances in theory and practice. A glimpse 
into the materialization of this problem is supplied here by the article by Mark Dickens 
and Nicholas Sims-Williams (with contributions by T. A. Carlson and C. Reck). This 
article supplies a publication and commentary of a dozen or so previously unpublished 
Christian calendrical fragments from the environs of Turfan in North West China from 
the 9th to the 12th centuries. Written in Syriac and Sogdian (some are Sogdian in Syriac 
script), these fragments reflect the vicissitudes of the calendar in this distant branch of the 
Eastern Christian oikoumene. The church in this region preoccupied itsel€—like many 
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other Christian institutions elsewhere—vwith the timing of Lent and Easter. The special 
point in these texts is the synchronization of three different calendar systems— Syrian, 
Sogdian, and the Chinese 12-year animal cycle — each using different sets of month names. 

The Easter computus in another corner of the Christian world appcars in the essay by 
Daniel Mc Carthy. Continuing his carlier work on Anatolius” De 74/i0ne paschali, Mc Carthy 
examines the principles adopted in this 4th century CE treatise in order to harmonize the 
Julian calendar with the luni-solar Jewish year. Having been preserved in Latin translation 
and spread mainly in the West, this book preserves a curious list of the Hebrew month 
names and provides an casily rhymed rule-of-thumb for the calculation of the day in the 
lunar month eguivalent to a given Julian date. This rhyme is found both in Old Irish and 
in a Bergamesgue language from the Italian Alps. All this attests to an extraordinary ac- 
ceptance of Anatolius” principles in the Latin West during the early Middle Ages, no doubt 
due to their elegance and usefulness. 

As it turns out, Christian authors maintained ambiguous relations with the Jewish cal- 
endar. In fact, in most cases the debates and agreements were held not against the /r4e 
Jewish calendar—cither the contemporary one or the one practiced by Jews at the time 
of the Crucifixion—but rather with /#zagined Jewish calendars. The complexity of the 
Jewish-Christian debate thus becomes manifest in calendrical writings. Here, Christian 
literati mediate the alien Jewish customs to their fellow Christians, while making use of, 
sometimes even manipulating, the inherent tension between the present-day Jews, the bib- 
lical Hebrews, and the Jews from the time of Christ. Philip Nothaft discusses several occa- 
sions in which medieval Christians made recourse to the Jewish Calendar, whether a real 
or imagined one. Paul of Burgos, a 14th century rabbi converted to a Bishop, constitutes 
the pinnacle of this game of identities, as he applies a christological twist to the Talmudic 
calendrical sophistry, producing a hybrid of Jewish and Christian dates. 


Axioms Revisited 


The discussion of lunar calendars is based on a set of agreements that are hardiy contested. 
One of these truisms is that lunar months in the great majority of cultures (except possibly 
ancient Egypt) begin with the sighting of the first crescent at sunset. That is, day 1 of the 
lunar month begins with first lunar visibility (in the evening at the western horizon just 
after sunset) and continucs through the following morning until the subseguent sunset. 
Leo Depuydt, however, contests this notion in his paper. He considers the guestion of 
“beginning of the day — from morning or from the preceding evening; to be irrelevant in 
daily life since most people were active during daytime only. He then notes the absence of 
clear statements about the structure of lunar day 1 in any ancient culture, and proceeds to 
evaluate the evidence for various options for the beginning of the month in the different 
lunar calendars practiced in Ptolemaic Egypt. 

Yigal Bloch uses a wide variety of administrative cunciform texts to examine the nature 
of Assyrian calendars of the second millennium. He claims that a purely lunar, non-interca- 
lated calendar was in use in Assyria in the 13th — 12th centuries BCE. Based on his carlier 
studies on the Assyrian eponym list, he attempts to reconstruct the chronology of this pe- 
riod, while also asking some pertinent guestions about the relationship of theoretical time 
with real life experience—particularly the hard realities of the annual agricultural cycle—in 
a world where time is regulated (at least in official documents) by a purely lunar calendar. 
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From Time Indicators to Calendars: Early Lunar Reckonings 


Stanislaw Iwaniszewski bases his article ona distinction drawn by M. P, Nilsson in his epoch- 
making study of primitive time. Nilsson distinguished societies which use markers such as 
lunar phases as mere indicators for the passage of time from those who use the markers as 
units in a comprehensive time system. While all other articles address cither fully literate 
or fuliy illiterate societies, Iwaniszewski's paper examines the transition between these 
two stages as they find expression in the calendar. His paper draws an exhaustive survey 
of the uses of lunar phases as time markers throughout the Americas, as divided into the 
categories mentioned above. The division correlates somewhat with geographical markers, 
as Mesoamerican and South American societies retained more comprehensive frameworks 
than those in use in North America. The article supersedes the standard discussions of 
calendars in the Americas, as it analyzes the evidence by means of the special point of view 
of the /xnar calendar in particular. It then continues to draw various ways in which lunar 
months were aligned with the seasons or with six-month-long half-years. 

A curious "time indicator” in an otherwise fully-calendrical culture is brought forth in 
the article by Wayne Horowitz on the day of the Sun god in Mesopotamia. While in ancient 
Mesopotamia time was predominantly marked by the moon, as Horowitz demonstrates 
from a variety of examples, some time-markers persisted without any clear connection with 
the lunar calendar. Such is the celebration of a sacred say for Shamash, the Sun God, on 
the twentieth of each month. Horowitz surveys the religious significance of this day along 
the use of the signs “20 to denote the sun god. He suggests some possible directions of 
deducingastronomical significance from this number, both within the cuneiform tradition 
and outside it. 

Two articles address pre-calendrical societie—or at least societies that lacked the 
graphical means to express a systematic calendar. Sabine Beckman, in the only contribution 
in this volume that is explicitly oriented to art and iconography, suggests a 'calendrical' or 
at İeast seasonal” reading of the iconography of the “Blue Bird Fresco" from Minoan Knos- 
sos. While the Minoan kingdom certainly did employ a calendar of some sort, being an 
active member in the burgeoning global interaction of the Middle Bronze Age, no datum 
of astronomy or calendars has reached us in a clear enough way to be interpreted as such. 
Instead, Beckman offers to read this ocuvre of landscape art as a decoded reference to the 
Minoan 'calendar) i.e. a depiction of the annual march of the seasons. Saffron, iris, lily, 
pomegranate and many other plants are analyzed, before she departs from the images of 
the “Blue Bird Fresco) buttressing her conclusions with a variety of later classical literary 
sources. Art history merges with folklore to draw the image of a calendar lost from the 
grasp of textual scholarship. 

James Walton presents the only article in the present collection that uses methods of 
Archeoastronomy. Basing himself on the more easily analyzable calendar of modern Hopi 
tribes in New Mexico, Walton reconstructs lunar observations carried out in the area of 
Chaco and Mesa Verde in what is now New Mexico and Colorado around the 8th — 1I2th 
centuries of our era. Tracing the appearance of the moon along appointed times of the 
year, he shows how the people that constructed these massive adobe housing and admin- 
istration edifices calibrated the appearance of the moon in conjunction with prominent 
landmarks, and deduced from them regular calendrical units: months, years, seasons, and 
even intercalated months. 
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Conclusion 


The themes outlined here are only a sample of the research directions arising from 
calendrical and astronomical material. This material paves the way for further study by 
philologists, political historians, theologians, historians of science, and others. But above 
all the calendar is a primary expression of cultural history, epitomizing in a myriad of ways a 
plethora of human cultures, cognitive faculties, invented traditions, expressions of identity 
and nationality, epistemological patterns, and ideology—whether explicit or implicit— 
which underlie cultural identity. The articles collected here give the reader but a small first 
taste of these intellectual riches. 
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Sunday in Mesopotamia' 


Wayne Horowitz 


When my colleagues and 1 began to share ideas about the nature of The Living the Lunar 
Calendar conference, we conceived of a multi-cultural/cross civilization type meeting, where 
scholars from different fields would come together to discuss a topic of mutual interest—the 
calendar and the Moon. Thus, it is a small irony that my own paper below deals primarily 
with the Sun. As such, lets begin then with a review of the Sun and Moon in the world view 
of the Ancient Near East. 


1. The Sun and The Moon in The Ancient Near East, Time Keeping, and Creation 


In the Ancient Near East, the Moon-god was the most important deity of the three astro- 
nomical siblings. The Moon-god Nanna-Sin was the big brother, and the Sun-god (Utu- 
Shamash) and Venus (Inanna-Ktar), his little brother and little sister. This reflects, in my 
opinion, the paramount role of the Moon in time keeping where the Moon has a role in 
determining not only the month by means of its phases, but also the day and the year. The 
day, by marking each day of the month by its specific shape, location, and time of rising or 
setting, for example, the crescent new moon on the western horizon immediately after sun- 
set marking the first of the month; the full moon on the castern horizon across from the 
setting Sun on the western horizon marking the middle of the month; and the old Moon 
and no Moon marking the end of the Month. Thus, any given date of the year, for example 
the 20th day of the first month Nisan, could be cither counted from the new moon of the 
month, or established by observation of the moon phases in the sky. 

As for the year, it too was primarily measured in Ancient Mesopotamia by means of the 
Moon. A cyde of 12 new moons marking the passage of regular years, with the occasional 
leap year of 13 new moons. So, numerous examples of actual observations of the Moon 
in the context of calendar reckoning in Ancient Mesopotamia, for example in the Neo- 
Assyrian astronomical reports published by H. Hunger in SAA 8, but which also posit a 
place for the Sun and the stars in time keeping. For example, for the stars see SAA 8 98, 
where observations of the stars prompt a call to intercalate the calendar: 


Let them intercalate a month; all the stars of the sky have fallen behind. Adar (Month XII) must not 


pass unfavourabiy; let them intercalate. 


Likewise, for the Sun, there are numerous examples of astronomical reports relating to the 
length of the day and night around the time of the spring eguinox, and so the new year in 
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Nisan, for example SAA 8 140-142: 


On the 6th/15th/broken date of Nisan the day and night were in balance: 6 double-hours of day- 
light, 6 double-hours of night. 


Beyond this day to day practical approach, Mesopotamian creation narratives offer a 
more theoretical, or comprehensive picture of the role of the Moon, Sun, and stars in de- 
termining time. Examples include an Akkadian creation vignette that is placed at the end 
of the lunar section of E7uma Anu Enlil as a sort of epilogue to the lunar eclipse omens. 
Here the Moon-god Sin and Sun-god Shamash take part in the creation of day and night, 
month and year: 


When Anu, Enlil, and Ea, the great gods, 

heaven and carth built, fixed the astronomical signs; 

established the stellar-positions, |seJt fast the stellar-locations; 

the gods of the night they. |. .|., divided the paths; 

the stars, the likenesses |0f them they drew, the constellations;| 

night (and) day, as egua|ls? they measure| d, month and year they created; 

for Sin and Shamash, .. |, the decisions of heaveJn and earth they (Anu, Enlil, and Ea) determined. 


Parallels where the gods in effect create both astronomy and time include a passage 
in the bilingual Exaltation of Itar, known from late-period tablets from Uruk, where the 
Sun and Moon-gods are again mentioned in the context of the creation of day and night, 
and the organization of the stars;* the small literary fragment K. 7067; and finally, the 
opening lines of Enyma Elish Tablet V, in what might be called the *4s4ronomical Book 0f 
Enuma Elish tor which my teacher W.G. Lambert has recently provided a full new English 
translation in Lambert (2008). Here in Eyuma Elish V, it is the Babylonian Marduk who 
assigns the stars, Moon-god Nanna-Sin, and Sun-god Shamash to their jobs in the sky; first 
ordering the stars to mark the passage of the year (Enuma Elish V: 1-8), then the Moon- 
god Nanna-Sin to mark the days of the month by his phases (beginning with Enuma Elish 
V 11), and finally Shamash to do his duties in a passage that begins somewhere around line 
23, in what unfortunately remains the last long broken passage of the epic. Yet, despite the 
breaks, what is expected of the Sun-god seems clear. The Sun-god must concern himself 
with justice (lines 23-26): 


23. Ihavel...|. the sign, follow its track, 
24. Drawnear..(..... ) give judgment. 
25. .(...|. Shamash, constrain |murder) and violence, 


20. alkali J. me. 


With the Suns calendrical astronomical duties relating to day and night expressed much 


later, in lines 41—42, and 45—46: 


41. Atthenewyear|... 
42. Theycar....|... 
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45.  Afterhe (Marduk) had|... 
46. The watches of night and day|... 


In this context, the reference to the 29th day back in line 36 may perhaps refer to the 
29th of Adar, Mesopotamian New Years Eve, at the end of the 12th and last month of the 
year: 


35. Attheend|... 
36. Letthere|bel the29thday|..” 


Thus, here in Exyma Elish V, as is generally the case in Ancient Mesopotamian civilization, 
the Sun-god comes in third as a timekeeper, after the Moon and the stars, but does seem 
to have some responsibility for the passage of day and night, and also the year, perhaps by 
means of the determining when to intercalate by noting the length of day and night at the 
spring solstice as in the reports from SAA 8 noted above.7 

But what exactly is the Suns role as tümekeeper in Ancient Mesopotamia. For day and 
night, the answer seems obvious. When the Sun-god is present in the sky, it is daytime. 
When he is absent, it is night. Further, one can mark the parts of the day by observing the 
Suns progression across the sky from cast to west, and even keep a closer record of solar 
time by means of a gnomon or sundial. 

For the month and year, things are not so simple and not so solar. In this regard, often 
the Sun's role seems to be defined in terms of the Moon. For example, Mul-Apin Tablet Il 
offers a section correlating the north-south position of the Sun with the seasons of the year; 
here with north and south defined in terms of the three traditional paths of the stars in the 
sky—the northern Path of Enlil, central Path of Anu, and southern Path of Ea: 


From the Ist of Adar to the 30th of Iyar, the Sun travels in the Path of Anu, 
breeze and warm weat) her| 

From the Ist of Sivan to the 30th of Ab, the Sun travels in the Path of Enlil, 
harvest and heat. 

(Frlom the Ist of Elul to the 30th of Arahsamnu, the Sun travels in the 
Path of Anu, breeze and warm weather. 

(From the Ist) of Kislev to the 30th of Shevat, the Sun travels in the 
Path of Ea, cold weather.* 


This passage observes guite correctly that the Sun is located in the north (the Path of Enlil) 
in summer, south (Path of Ea) in winter, and in between (the Path of Anu) in spring and 
fall. Yet, this observation regarding the Sun cannot be detached from the Moon and stars. 
The Paths of Anu, Enlil, and Ea are most properiy stellar paths,? while the dates given for 
the change of the seasons are ideal lunar dates; the first of the month, the day of the new 
moon for Adar, Sivan, Elul, and Kislev (Months XII, III, VI, and IX). 

Further, the seasons of Mul-Apin are different than our own. Ours start with the egui- 
noxes and solstices, for example the first day of winter on December 21st and the first 
day of Summer on June 2 Ist, while the solstices and eguinoxes in the Mul-Apin system 
fall midway through the Mul-Apin seasons. For example, the spring eguinox on the 15th 
Nisan in Mul-Apin (Mul-Apin Ili 19—21, ii21) falls midway into the period that the Sun 
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The Movement of the Sun according to Mul-Apin 


North 


Path of 
Enlil 


Spring Summer Autumnal Winter 
Eguinox Solstice Eguinox Solstice 
ist Adar 15th 1st yar 15th ist Elul 15th 1st Kislev 15th (O istAdar 


30th Shevat Nisan o30thSivan Tammuz 30tihAb Tishreh 30th Arahâammu Tebet 30th Shevat 


| PathofAnu | PathofEnlil PatihofAnu | Path of Enli | | 


isin the Path of Anu in late Winter/early Spring. Thus, even the solstices and eguinoxes in 
Mul-Apin, what we would imagine to be purely solar phenomena, are in fact solar-lunar, or 
even solar-lunar-stellar phenomena, here marked by the position of the Sun, with reference 
to new or full moons, and the stellar paths. 

There are, however, a set of examples in cunciform where the Sun may be liberated from 
the Moon, where the Sun-god has his own day which is not the day of the new moon or 
full moon, and so is not a key day in the monthly lunar cycle. 'This day, is the 20th of the 
month, with the 20th of the first month of the year, Nisan the 20th, being the Suns day par 
excellence, what we might call Sunday in Mesopotamia. 


2. The Sun and the 20th of the Month 


Our examination of the Sun, Nisan the 20th, and the 20th of each month, follows in the 
footsteps of a number of number of previous studies which have noted this special rela- 
tionship. These include Benno Landsberger way back in 1915 in his Ky/#ische Kalendar,” 
W.G. Lambert in 1960 in Babylonian Wisdom Literature," Rivka Harris in her 1975 book 
Ancient Sippar,? M.E. Cohen in his 1993 Cultic Calendars of The Ancient Near East,” A. 
Livingstone's study in the same year,'# and finally Stefan Maul in the 1999 Festschrift of 
Johannes Renger in a discussion of rituals for the Sun-god in his holy city of Sippar.” 

Our first piece of evidence will be a little piece of cuneciform gammatria, the obvious 
observation to those trained in cunciform studies, that the Sun god's special number (20) 
matches his day—this according to a tradition whereby the major gods of Ancient Meso- 
potamia each had a special number, for example 60 for the King of Heaven Anu, 50 for the 
King of Earth Enlil, 40 for Ea, 30 for the Moon-god (< the number of days of the month), 
15 for tar, and so on.“ Hence, when writing a god's name, one could write the divine 
determinative DINGIR, and then the number. For example “30 for the Moon-god and “20 
for the Sun-god. 
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Now the evidence for the 20th of the month, more specifically the 20th of Nisan, and 
the Sun-god. We begin with the great Akkadian hymn to the Sun-god, 7he Shamash Hymn, 
itself consisting of 200 (i.e. 20 x 10 lines), that was edited by Lambert in Baby/onian Wis- 
dom Literature, where the Sun's day on the 20th is a day of joy, when the Sun partakes of 
beers and ale, and then delivers petitioners from harm: 


On the 20th day (UD.20.KAM) you exult with mirth and joy, 
You cat, you drink their pure ale, the bartender's beer from the market. 


They pour out the bartender's beer for you and you accept. 


You deliver safely people surrounded by mighty waves. 


In return you reccive their pure, clear libations 


You drink their mild beer and ale, 
The you fulfil the desires they conccive.7 


Two more passages in Lamberts Babylonian Wisdom Literature confirm this date as the 
Sun's day. First a passage included by Lambert in his group “Popular Sayings, which alludes 
to the prayer to the Sun-god, 'Shamash, the 20th day is your bright day”."* 


The fowler cast his net persistently prayed to Shamash: “Shamash, the 20th day (UD.20.KAM) is 
your bright day” 


Our final example gives the text of this prayer, actually an incantation:” 


Incantation: “Shamash, the 20th day (UD.20.KAM) is your bright day” 
The 20th day is bright, Ebabbar (your temple) is brig|ht| 
Just as on the 20th day your eyes|ight) is bright 


An Enulru| incantation 


What is happening in this incantation, apparently to cure eye problems, is a little unclear, 
but 1 think we can agree with Lambert who writes:” 


A comparison of the three passages suggests that the twentieth day was the occasion of asking favours 
of the Sun-god when he could least refuse” apparentiy because of his beer induced mirth in The 
Shamash Hymn. 


Yet what is happening in these passages is for us now of less concern than the observation 
that the three passages all make clear that it was popular belief that the 20th of each month 
was the Sun's day. This common knowledge also finds reflection throughout the width and 
breath of cunciform tradition. For example the late-Babylonian ritual tablet BM 50503 
from the Sun's city Sippar from the first millennium (Neo or Late-Babylonian), edited by 
Stefan Maul in the Festschrift of Johannes Renger, which speaks of rituals of the Sun-god 
on the 8th and 15th of the month, which can be taken as the time of, or just after, guarter 
and full moon, and then later in the month on the 20th, a date which has no obvious lunar 


14 WAYNE HOROWITZ 


resonance.”' Likewise, in the Z7psw litanies it is the Sun-god who is invoked on the 20th 
of the month to release, absolve, free (pas4rr) a supplicant from sin, divine anger, a curse, 
an oath etc:> 


(UJD.20.KAM /ip-sur s4 “Samas (UTU) 
May the 20th day absolve, that of Shamash 


3. The 20th of Nisan and Astronomy 


A further connection between the Sun-god, his festivals, and the 20th of the month is sug- 
gested in Mesopotamian astronomical texts where the 20th of Nisan marks the beginnings 
of annual astronomical cycles. For example, in another passage from Mul-Apin, this time 
Mul-Apin Liv 10-14, where the beginning of a series of annual observations of 2/4p7-stars 
(stars which culminate overhead an observer of the sky), is set on the 20th of Nisan: 


If you are to observe the z/pg4, you stand 

in the morning before sunrise, West to your right, 

East to your left, your face directed towards South; 

on the 20th of Nisan the £wmzâru of the Panther stands in the middle of the sky 


opposite your breast, and the Crook rises. 


So too the end of another z/gpu-star list on the Neo-Babylonian astronomical fragment 
BM 38269477242, which 1 myself edited in Horowitz (1994): 


20. JA totajl? of 12 leagues (3609) of the circle of the 2/|4p-(stars)) 
21. amidstthe stars of the Path of (Enlil| 


22. From (theconstellation) SUPA to.|.. | 
23. which the observer of the sky (sces| at (night) 


24. and therisings and settings of the s/tars in their midst| 


25. Each day, one degree, the star)|s from the morning) 


26. into the evening go lin) 


27. Each day, one degree, the star)s| 

28. from the eveninginto the morning go out| 
29. InthemonthofNisan,on the20th.|... 
0 e 

(end of fragment) 


In both these 2/gpu-star texts, it would appear that the annual cycle of the 2/4pu-stars 
begins on the 20th of Nisan, with the second example describing the seguence of 2/4p1- 
stars as a circle (12 leagues in Babylonian geometry — 12 x 309 — 3600); this stellar circle 
beingrealized ata rate of 1* per day of change in stellar position. This, without doubt, refers 
to the Ancient Mesopotamian ideal 360 day year of 12 months x 30 days, with this year 
somehow culminating, or at the very least somehow connected with the 20th of Nisan. 
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Again our line 29: 
29. InthemonthofNisan,on the20th.|... 


In any case, both here and in Mul-Apin, I would argue, the 20th of Nisan marks the start of 
an annual stellar seguence, thus making the 20th of Nisan, given its connections with the 
Sun-god, a sort of solar-stellar New Year's Day, 

This is also the case, for the Sun-god Shamash at least, in two Old Babylonian period 
oracular inguiries of a certain Ur-Utu, a man whose name means literally “The Dog of 
the Sun) i.e. “The Servant of the Sun-god: This Ur-Utu comes from Tel-ed-Der (Ancient 
Sippar Amnanum), a suburb of the Sun-god's main Mesopotamian city, Sippar, what one 
might call Sun-city Mesopotamia. In Ur-Utu$ inguiries, one again finds an ideal annual 
cycle of 360 days that here begins and ends on the 20th of Nisan: 


O God, mylord Ninsianna, accept this offering, stand by me when this offering is made, place there 
an oracle of weli-being and life for Ur-Utu, your servant! Concerning Ur-Utu, your servant, who is 
now standing by this offering, from the 20th of Nisan until the 20th of Nisan of the coming year, six 


times sixty days, six times sixty nights, ... 


This formula, which reminds me in part of the Jewish Kol Nidre prayer where one spcaks 
of a year from Yom Kippor zeh (this Yom Kippor) ad yom kippor haba (until the Yom 
Kippor to come), would seem to presume that the 20th of Nisan from one year to the next 
marks an annual solar cycle of 360 days. Given the above, I would propose that the 20th of 
Nisan, the 20th of the first month of year, is in effect the first Sunday of the year—'Sunday 
in Mesopotamia. 


4. “Sunday” and “The Blessing of the Sun” 


The Mesopotamian celebrations of the 20th of Nisan came to my mind when I was 
a witness and participant in the traditional Jewish ceremony “Birkat Hachamah” (The 
Blessing of the Sun), just outside my synagogue in the Judean Desert facing cast looking at 
the Sun rising over the Dead Sca on the 8th of April 2009 ( the 14th of Nisan 5769 in the 
Jewish calendar). This is one of the few dates in the Jewish calendar which is determined 
by the Sun, and not the Moon, with the Sun being blessed as it completes its 28 year cycle, 
dating back in time and place to the creation of the Sun which Jewish tradition holds to be 
sunrise on the 4th day ( Wednesday) of the first week of the first month, Nisan, in line with 
Genesis 1: 14—19:25 


14 And God said: “Let there be lights in the firmament of the heaven to divide the day 
from the night; and let them be for signs, and for seasons, and for days and years; 

15 andilet them be for lights in the firmament of the heaven to give light upon the carth. 
And it was so. 

16 And God made the two great lights: the greater light to rule the day, and the lesser light 


to rule the night; and the stars. 


Thus, without going into this in greater detail, one might assume that the date of the 
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Blessing of the Sun would be pegged to Nisan the 4th, in the lunar calendar, but a look at 
the dates of the Blessing of the Sun in recent and coming times demonstrates that this is 
not s0: 


* Wednesday, 7 April 1897 (5 Nisan 5657) 

* Wednesday, 8 April 1925 (14 Nisan 5685 — Erev Pesach/Passover Eve) 
* Wednesday, 8 April 1953 (23 Nisan 5713) 

* Wednesday, 8 April 1981 (4 Nisan 5741) 

* Wednesday, 8 April 2009 (14 Nisan 5769 — Erev Pesach/Passover Eve) 
* Wednesday, 8 April 2037 (23 Nisan 5797) 

* Wednesday, 8 April 2065 (2 Nisan 5825) 

* Wednesday, 8 April 2093 (12 Nisan 5853) 

* Wednesday, 9 April 2121 (21 Nisan 5881) 


Clearly, the system is pegged to the solar year, not the lunar year, or as 1 putit carlier in the 
context of the 20th of Nisan, the Sun here in Jewish calendrical tradition too is liberated 
from the Moon, perhaps even echoing what might have been a presumed solar year or solar 
cycle of some sort that the Jewish community of Babylonia might have learned from their 
neighbours. 

Yet, in all honesty, I must admit that I am still working on all this and cannot for now 
demonstrate a connection between the aforementioned Babylonian and Jewish practices, 
even though the connections between late-Babylonian astronomy and calendrical practices, 
and those of early Judaism are now becoming ever more clear.” Thus, 1 leave as a working 
hypothesis that the materials which I presented in the first parts of my presentation point 
to an often overlooked solar aspect in the Babylonian calendrical tradition, that later 
found much fuller expression in Jewish tradition, most likely at the site famous for its solar 
calendar in Jewish tradition, Oumran. 


Notes 


1. Thefollowingincludes some material that was omitted at The Living the Lunar Calendar conference due 
to lack of time. Standard Assyriological abbreviations are as in The Chicago Assyrian Dictionary (CAD) 
and/or The Pennsylvania Sumerian Dictionary (PSD). 

2. Iwouldlike to take this opportunity to thank all those who attended the conference, and in particular the 
organizers of the conference: Amanda Weiss of The Bible Lands Museum and Henry Zemel of the Cacno 
Foundation, as well as my partners on the academic organizing committee Yonatan Ben-Dov of Haifa 
University and John Steele of Brown University. 

3. K 5981 (4) 11867:1-7 // VAT 98054 14-17” (collated). Horowitz (1998), pp. 146-147, Rochberg- 
Halton (1988), pp. 270-271. 

4. Horowitz (1998), pp. 144-145 with previous bibliography. 

5. Horowitz (2010). 

6. The 29th of Adar (or of intercalary Adar in leap years) is the last day that must occur in a Mesopotamian 
lunar year. If the month was a hollow month, then the 29th was the last day of the year. Whether the fol- 
lowing day was 30th or New Years Day (Nisan 1) depended on when the new moon became visible. 

7. Notethat Ezuma Elish itself places the stars first, instead of the Moon, as might have been expected. This, 
however can be explained in two ways. First, because the stars here are regulated by Marduk himself, in 
his astronomical guise as his star "“İN&bery (“The Crossing”), and second because E7xy4a Elish V seems to 
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consider time-units from the longest to shortest—the year first, then the month, then the day, and finally 
the parts of the day, namely the watches of the night and day in line 46. 

8. MulApinllGapA:1-7. 

9. Horowitz (1998), pp. 252-258. 

10. Landsberger (1915), pp. 137-138. 

11. See below. 

12. Harris (1975), pp. 199-202. 

13. Cohen (1993), pp. 274-275. 

14. Livingstone (1993), p. 110. The author also thanks Prof. Livingstone for access to some unpublished 
materials regarding the place of the Sun-god on the 20th day in the hemerologies. 

15. Maul (1999); see also Zawadzki (2005). 

16. K. 170 (Livingstone (1986), pp. 30-31). See the commentary on p. 48 for the two comrades (44pp4) of 
the Sun-god, the fire-gods Gibil and Nuska in rev. 5 (Livingstone (1986), pp. 32-33), whose number is 10 
cach. Hence the 2 gods x 10 — 20 — Shamash. 

17. Shamash Hymn: 156-162; Lambert (1960), pp. 136-137 with commentary on p. 323. 

18. Lambert (1960), p. 221. 

19. Lambert (1960), p. 341. 

20. Lambert (1960), p. 341 

21. Maul (1999), pp. 303-305 discusses the Sun-god's ceremonies on the 20th of the month and suggests a 
connection with a “Sehera der Sieben-Tage-Woche. 

22. Wiseman (1969), p. 178. C£. George (1992), p. 152 $ 12 9'in The Nippur Compendium: UD.20.KAM 
dUTU. 

23. For the zigpu-stars and zigpu-star texts see Hunger-Pingree (1999), pp. 84-90 and Al-Rawi-Horowitz 
(2001). 

24. Adapted from the translation in Foster (1993), p. 153. 

25. The number of years in the 28 year cycle is determined by the fact that the solar year lasts 365 1/4 days — 
52 weeks (364 days) * 1 day # 1/4. Thus, for the Sun to return to a specific Wednesday at sunrise reguires 
7 cyeles of 4 years: the 7 for the days of the week to get back to Wednesday, the 4 to get back to the right 
time of day given the difference of 1/4 day per year (7 x 4 — 28). 

26. See, e.g., Ben-Dov (2008). 
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Middle Assyrian Lunar Calendar and Chronology 


Yigal Bloch! 


I. Introduction 


Reconstructing the chronology of an ancient civilization depends on reconstructing its 
calendar. In a series of carlier studies, the present author has dealt with two aspects of the 
chronology of Assyria in the 13th—12th centuries B.C.E.: the order of the yearly eponyms 
during the reigns of Shalmaneser 1 and Tukulti-Ninurta 1, and the problems posed by 
the text of the Assyrian King List, solving which allows one to reconstruct a continuous 
chronology of the kings of Assyria in the second half of the second millennium B.C.E. 
(ehe Middle Assyrian period).3 In this article, we will discuss the structure of the Middle 
Assyrian calendar. 

Our discussion will proceed in five stages. First, we will present the fundamentals of our 
topic: the distinction between the original Assyrian calendar and the southern Mesopo- 
tamian (Babylonian) calendar, which was adopted in Assyria during the reign of 'Tiglath- 
pileser 1; the basic characteristics of those calendars (both of which were based on lunar 
months); and the different proposals raised by scholars with regard to the guestion wheth- 
er intercalation (i.e., addition of a thirteenth month to the year once in a while in order to 
keep the calendar in pace with the solar year cycle) was practiced in the original Assyrian 
calendar. 

At the second and the third stages of our discussion, we will consider two specific pro- 
posals for the mechanism of intercalation that might have been employed in the original 
Assyrian calendar. We will argue that these two proposals cover all the reasonable possi- 
bilities of intercalation that could have been practiced in the Middle Assyrian period, but 
none of them was actually employed in that calendar (at least in the 13th—12th centuries 
B.C.E.), judging by the available evidence.* Thus, we will conclude that during the 13th— 
12th centuries B.C.E,, the Assyrian calendar must have been purely lunar, without interca- 
lation (similar to the modern Islamic calendar). 

At the fourth stage of our discussion, we will utilize the above conclusion, along with 
some more information, to determine the precise absolute date—i.e., a Julian date ex- 
pressed in the Common Era frame of reference—for the beginning of the first regnal year 
of Tiglath-pileser I (1114/3 B.C.E.). That, in turn, will enable us to convert any Middle 
Assyrian calendar date into an absolute date with almost full precision (allowing for a mar- 
gin of error of a day or two at most). A table listing the absolute dates for the first day of 
cach Assyrian calendar year in the 13th—12th centuries B.C.E. will be provided at the end 
of the present article. 
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At the fifth stage of our discussion, we will raise the guestion when the lunar calendar 
without intercalation was first adopted in Assyria, and we will point to a prospective direc- 
tion of study which may supply at least a part of the answer to this guestion. However, we 
will not be able to pursue that direction in our present study, and will therefore leave the 
guestion open. We will conclude by considering the guestion of how the inhabitants of 
ancient Assyria in the 13th—12th centuries B.C.E. could have determined the timing of 
agricultural works (which would be naturally dependent on the solar year cycle) in a purely 
lunar calendar. 


II. Assyrian and Babylonian Calendars — Fundamentals 


The reign of Tiglath-pileser I was a turning point in the history of the calendar in the 
ancient Assyrian kingdom. During his reign, Assyria adopted a calendar, which had already 
existed by that time for several centuries in southern Mesopotamia— the so-called Standard 
Mesopotamian calendar.” Since during the second half of the second millennium B.C.E,, 
the most important polity using this calendar was Babylonia (under the rule of the Kassite, 
and then the Second Isin, dynasties), it is justified to call it the Babylonian calendar." 

The Babylonian calendar had twelve lunar months: Nisannu, Ayyâru, Simânu, Dw'üzu, 
Abu, Ulülu, Tağritu, Arahğamnu, Kissilimu, Tebötu/Kanünu, Sabâtu and Addaru. The 
names of these months were normally rendered in writing by Sumerian logograms, origi- 
nating from the Nippur calendar of the third millennium B.C.E Fach month began with 
the sighting of the new crescent of the moon and lasted normally 29 or 30 days, dependent 
on the length of the particular synodic month— the period between two subseguent iden- 
tical phases of the moon (the average length of the synodic month is ca. 29.53 days). Since 
the beginning of the new month depended on the sighting of the new lunar crescent, rather 
than on the moment of the astronomical New Moon conjunction, occasional occurrences 
of months consisting of 28 or 31 days would be possible, alehough such months must have 
been very rare.* Twelve lunar months amount on the average to ca. 354.36 days, which is 
10.89 days less than the tropical solar year (ca. 365.25 days). Conseguently, in order to 
keep the calendar in pace with the solar year, the years in the Babylonian calendar were 
occasionally intercalated. That was done by adding a thirteenth month to the year—ei- 
ther the second Ulülu (recorded as "YKIN.SINANNA.2.KAM) or the second Addaru 
(recorded as “the additional Addaru”, "VDIRI.SE.KIN.KUD, or occasionally simply as 
“the additional month” "VDIRI). In other words, the Babylonian calendar was not purely 
lunar but luni-solar. Since in the long run, intercalation was intended to keep the lunar cal- 
endar dates in pace with the solar year, one can assume that on the average, the thirteenth 
month would be added once in 29.53 / 10.89 — ca. 2.7 years. 

As mentioned above, the Babylonian calendar was adopted in Assyria in the reign of 
Tiglath-pileser 1.9 Since the average length of the Babylonian calendar year was kept in 
pace with the average length of the solar (Julian) year through the practice of intercalation, 
and since precise continuous chronology of the kings of Assyria in the 1 1th—8th centuries 
B.C.E. can be established based on the evidence of the Assyrian King List, the lists of 
Assyrian yearly eponyms and some other sources, one can determine the absolute dates of 
the reign of Tiglath-pileser 1, with near certainty, as 1114-1076 B.C.E. 

Before the reign of Tiglath-pileser 1, the calendar practiced in Assyria consisted of 
twelve months with wholly different names (see table 1 below). 'Those months were lunar, 
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as is clear from the fact that they lasted either 29 or 30 days."!'The guestion is whether the 
Middle Assyrian calendar, practiced before the adoption of the Babylonian calendar by 
Tiglath-pileser I, employed any mechanism for intercalation. 

Among ca. two thousand dated Assyrian documents from the second half of the second 
millennium B.C.E,, published until today, none mentions an intercalary Assyrian month. 
Hence, it appears that intercalation by the addition of a specifically designated thirteenth 
month to a year, as known from the Babylonian calendar, was not practiced in Assyria in 
the relevant period. This situation was clear already by the 1920s, and scholars working 
on reconstruction of the Middle Assyrian calendar had to propose other mechanisms of 
intercalation, if they thought that intercalation was practiced in Assyria in the second half 
of the second millennium B.C.E. 

The first scholar to propose a specific mechanism of intercalation for the Middle As- 
syrian calendar was Ernst Weidner. According to his proposal, first made in the 1920s and 
re-iterated a decade later, the twelve months of the Middle Assyrian calendar followed one 
after the other in an unbroken cycle without any month being ever added to that cycle for 
the purpose of intercalation; however, the starting point of the calendar year could move 
from one month to another. Thus, if a regular year began, e.g., with the month Şippu, it 
would contain twelve months exactly and end with the month Hibur, the next year start- 
ing again on the first day of Şippu. 1£, however, a year starting with the month Şippu was 
to be intercalated, then the month Şippu following after the twelfth month of the year, 
Hibur, would be included in the same year as the thirteenth month, and the next calendar 
year would begin not on the first day of Şippu but on the first day of the following month, 
Oarrâtu. In other words, in Weidner's reconstruction, the seguence of Middle Assyrian 
months would move throughout the solar year, but the beginning point of the Middle 
Assyrian calendar year would always be limited to a specific season of the solar year cycle. 
Before the mid-19906, scholars generally adopted Weidner's proposal.* 

A different mechanism of intercalation for the Middle Assyrian calendar was proposed 
by Johannes Koch in 1989. According to Koch's proposal, intercalation in the Middle As- 
syrian calendar was intended to keep each calendar month, though not the beginning point 
of the year, in a more or less fixed position within the solar year cycle. Hence, when during 
a given year, the decision about intercalation was made, the intercalary month would be 
added at the beginning of the following year, bearing the same name as the last month of 
the current year; the new year, containing twelve months just as the preceding one, would 
end with a month that occupicd, in the terms of the twelve-months cycle, one position 
carlier than the last month of the preceding year. E.g,, ifa given calendar year began on the 
first day of the month Şippu, ended twelve months later with the last day of the month 
Hibur, and the decision about intercalation was made during that year, then the month 
following Hibur would be not Şippu but yet another Hibur, reckoned as the first month of 
the next calendar year. That next year would now end not on the last day of Hibur (located 
twelve months after the end of the intercalary month) but one month carlier, on the last 
day of the month Abu-3arrâni; the subseguent year would then begin on the first day of 
Hibur, and so on.” Starting from the late 19905, several scholars expressed their support 
for Koch proposal.!“ 

The intercalation mechanisms proposed by Weidner and Koch can be summarized in 
table 1. 
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Weidner Koch 

1. Şippu 1. Şippu 

2. Oarrâtu 2. Oarrâtu 
3. Kalmartu 3. Kalmartu 
4. Sin 4. Sin 

5. Kuzallu 5. Kuzallu 

6. Allânâtu 6. Allânâtu 
7. Belat-ekalli 7. Belat-ekalli 
8. Sa-sarrâte 8. Sa-sarrâte 
9. Sa-könâte 9. Sa-könâte 


10. Muhur-ilâni 


11. Abu-Sarrâni 


10. Muhur-ilâni 


11. Abu-Sarrâni 


12. Hibur 12. Hibur 
13. Şippu 

1. Çarrâtu 1. Hibur 
2. Kalmartu 2. Şippu 

3. Sin 3. Oarrâtu 
4. Kuzallu 4. Kalmartu 
5. Allânâtu 5. Sin 

6. Bölat-ekalli 6. Kuzallu 
7. Sa-sarrâte 7. Allânâtu 
8. Sa-könâte 8. Belat-ekalli 
9. Mubhur-ilâni 9. Sa-sarrâte 


10. Abu-Sarrâni 


10. Sa-könâte 


11. Hibur 11. Muhur-ilâni 
12. Şippu 12. Abu-Sarrâni 
1. Oarrâtu 1. Hibur 


TABLE 1. Mechanisms of intercalation proposed for the Middle Assyrian calendar by Ernst Weidner 
and Johannes Koch (the intercalary month appears in italics, the horizontal line marks the beginning 


ofa new year). 


In contradistinction to the abovementioned proposals, several scholars maintained that 
intercalation was not practiced at all in the Middle Assyrian calendar.” Yet, those scholars 
did not substantiate their proposal to any satisfactory degree, and their view came under 
considerable criticism during the last decade.'* In this study, we will offer sufficient evi- 
dence to substantiate the view, which holds that the Middle Assyrian calendar was purely 
lunar and did not employ any mechanism for intercalation. 


Middle Assyrian Lunar Calendar and Chronology 23 


1. Why Middle Assyrian months were not confined to a single season of the solar year 
cycle 


Once we accept the idea that there were no specifically designated intercalary months in 
the Middle Assyrian calendar (given that the available evidence offers no indication of 
their existence), there are only two possibilities for intercalation in that calendar. Either 
the beginning point of the year would be fixed to a specific season of the solar year, at the 
expense of allowing the months to move backward through the solar year cycle (with each 
given day of a given calendar month occurring ca. 10.89 days carlier, in the terms of the 
solar year cycle, than it occurred in the preceding year), or the months would be fixed to 
specific seasons of the solar year, at the expense of allowing the beginning point of the year 
to move backward through the solar year cycle. Hence, the mechanisms of intercalation 
proposed by Weidner and Koch are the only possible mechanisms of intercalation that 
could exist in the Middle Assyrian calendar. Demonstrating that neither of these mecha- 
nisms was actually employed in the Middle Assyrian calendar is tantamount to proof that 
the Middle Assyrian calendar was purely lunar, with a year consisting always of twelve lunar 
months (ca. 354.36 days on the average). We will begin our demonstration by analyzing 
the intercalation mechanism proposed by Johannes Koch. 


1. The unjustifled foundations of Koch5 proposed mechanism of intercalation 


Koch's proposal was explicitly grounded in the idea that each month of the Middle 
Assyrian calendar was associated with the heliacal rising (just before the sunrise) of a giv- 
en group of stars—which, of course, would necessitate that each Middle Assyrian month 
be confined to a more or less fixed position within the solar year cycle.'? However, there 
is absolutely no evidence that Middle Assyrian months were associated with the heliacal 
rising of specific groups of stars. Such association is known for the Babylonian months; 
even though the carliest text clearly expressing i—X4” 218, known as Astrolabe B—was 
found in the excavations of the Assyrian capital city of Ağğur, that text operates exclusively 
in the terms of Babylonian months and reflects a cosmological view that also finds expres- 
sion in the Babylonian creation epic, Enüma eliğ.” Astrolabe B is, in all likelihood, a copy 
from a Babylonian original, executed by the scribe Marduk-balâssu-öri$ son of Ninurta- 
uballissu, a member of a scribal family stemming from Babylonia that was active in Ağğur 
during the second guarter of the 1I2th century B.C.E.”' There is no evidence that would 
allow to postulate the association of months with the heliacal rising of specific groups of 
stars for the original Assyrian calendar. 


2. The movement of Assyrian months #hbrough #he solar year eyele in the reign of Tiglarh- 
pileser 1. 


In fact, Koch's proposed mechanism of intercalation contradicts one of the most important 
elements of evidence for reconstructing the character of the Middle Assyrian calendar. This 
evidence consists of a group of texts from the reign of Tiglath-pileser 1, which include date 
formulae identifying Assyrian months with specific months of the Babylonian calendar. 
The correspondences between the Assyrian and the Babylonian months change over the 
different eponym years dating the relevant documents. The texts containing double-date 
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VAT 16400 (MARV 173) 

5) ikna "Uhi-bur TUNE UD.20.KÂM 
6) li-me "IZKIM-IBILA-E.SAR.RA 
7) MAN “RAS-dur 


In the month Hibur (which is) the month 
Abu, day 20, the eponym year of Tiglath- 
pileser (1), the king of Assyria 


VAT 20159 (MARVIX 42) 

1) (pir TUNE JUD.x.KÂM) 

2) WMi-mu IZKIM-IBILA-E.SAR.RAJ 
39) (ILUGAJL KUR| sur) 


|The month) Hibur (which is) the month 
Abu, |day x|, the /eplonym year of Tiglath- 
Ipileser (1), the kin)g of | Assyria| 


VAT 130984 (MARV1 62) 
9) TUNA Re-na'-a-t "TUBAR UD.6.KÂM 


10) Mli-en »Hi-ia-Sa-in-ü 


The month Sa-könâte (which is) che 
month Nisannu, day 6, the |eplonym year 


of Hiyağâyu 


VAT 15468 (MARV V 42) 
17) TUZ-py-MAN'ME)S-ni| TVSIG 
UD.24.KÂM 


18) ö-mu'"Hi-ia-sa-in- 


The month Abu-3arrfâni)| (which is) the 
month Simânu, day 24, the eponym year of 
Hiyağâyu 


VAT 17921 (MARV V 43) 
10) TUZa/-mar-tu TUBAR! 
11)'UD.18KÂM "5-7" 
12) vd 4- Sur. MULKAM 


The month Kalmartu (which is) the month 
Nisannu, day 18, the eponym year of Ağğur- 


v. —.X 
suma-crıs 


RIMA2, A.0.87.4 
94) 'TUpi-bur sa tar-si "UGAN UD.18.KAM 


Ii-mu »Talk-lak-a-na-A-sur 


The month Hibur, which is during the 
month Kissilimu, the eplonym year of 


TaJklâk-ana-Ağğur 


TABLE 2. A selection of date formulae of documents and transactions, employing parallel Assyrian 


and Babylonian month names, in the reign of Tiglath-pileser 1. 


formulae of the abovementioned kind have been extensively surveyed by Helmut Frey- 
dank,” and a sample of those formulae appcars in table 2. 

As can be seen from the table, in the eponym year of 'Tiglath-pileser 1 (which was prob- 
ably his first regnal year, 1114/3 B.C.E.),”* the Assyrian month Hibur corresponded to the 
Babylonian month Abu (the Sth month of the Babylonian calendar). In the eponym year 
of Hiyağâyu, the Assyrian months Sa-könâte and Abu-3arrâni corresponded to the Babylo- 
nian months Nisannu and Simânu, respectively; and given the order of the months in the 
two calendars, this means that Assyrian Hibur corresponded in that year to Babylonian 
Dwüzu (the 4th month of the Babylonian calendar). In the eponym year of Ağğur-3uma- 
öri3, the Assyrian month Kalmartu corresponded to the Babylonian month Nisannu, which 
means that Assyrian Hibur corresponded in that year to Babylonian Tebötu/Kanünu (the 
10th month of the Babylonian calendar). Finally, in the eponym year of Taklâk-ana-Ağğur, 
Assyrian Hibur corresponded to Babylonian Kissilimu (the 9th month of the Babylonian 
calendar). 
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In other words, double-date formulae in Assyrian documents from the reign of Tiglath- 
pileser I indicate that the Assyrian calendar months moved all the way through the Baby- 
lonian year. This suggests that the Assyrian months also moved all the way through the 
solar year cycle, which would contradict Koch's proposal. In order to counter this evidence, 
Koch assumed that the recording of Babylonian months in Assyrian documents reflected 
an artificial procedure of the Assyrian scribes, which did not take into account the actual 
intercalation practice in Babylonia and treated the twelve months of the Babylonian cal- 
endar as forming an unbroken cycle without intercalary months.” Since Koch assumed 
that intercalary months were added upon necessity to the Assyrian calendar, his proposal 
means that every 2.7 years on the average, the Assyrian months would move one month 
forward in the terms of correspondence to the Babylonian months. 

Koch even went so far as to claim that the double-date formulae in some documents 
from the reign of Tiglath-pileser I constitute evidence in favor of his proposal. He cited the 
document VAT 16400 (MARV 173), which indicates that in the eponym year of Tiglath- 
pileser I the Assyrian month Hibur corresponded to the Babylonian month Abu, and com- 
pared it to another document, VAT 16394 (MARVTI 2), which indicates that in the same 
eponym year, the Assyrian month Muhur-ilâni corresponded to the Babylonian month 
Du'üzu,” so that the Assyrian month Hibur would correspond to the Babylonian month 
Ulülu. Koch explained this contradiction by arguing that for the purposes of intercalation, 
the Middle Assyrian “normal year” (“Normaljahr”) was counted from spring eguinox to 
spring eguinox, but the eponym year began at a different point of time. Thus, according to 
Koch, the eponym year of Tiglath-pileser I began in the month Hibur (corresponding to 
Babylonian Abu) of a “normal year” that began in the month Sa-sarrâte (corresponding to 
Babylonian Nisannu); however, during that “normal year” a decision about intercalation 
was made, and the month Bölat-ekalli (corresponding to Babylonian Addaru) was followed 
by another month of the same name, which now corresponded to Babylonian Nisannu and 
began a new “normal year; so that the month Muhur-ilâni, at the end of the eponym year 
of Tiglath-pileser I, corresponded not to Babylonian Simânu but to Babylonian Dwüzu.” 

However, Koch's proposal cannot be sustained. First, there is no evidence whatsoever 
that the Assyrians used in their calendar any concept of a year different from that of the 
eponym year (whatever the beginning and end points of the latter).? Second, Koch's analy- 
sis of the sources lead him to admit that a given eponym year could include two adjacent 
months by the same name (in our case, the eponym year of Tiglath-pileser I would include 
two months by the name Belat-ekalli, the first parallel to Babylonian Addaru, the second 
parallel to Babylonian Nisannu, and cach belonging to a different “normal year”). Now, if 
every two or three years, there was an eponym year that included two adjacent months by 
the same name, it is hardly conceivable that administrative recording could function with- 
out making an explicit distinction between those two months (as was done in the Babylo- 
nian calendar by means of designating the intercalary month with the logogram DIRI or 
recording it as TTUMN.2.KAM, where MN isa month name).” Yet, no distinctions of 
this kind are ever attested in Middle Assyrian documents. 

In fact, it appcars that the correspondence between Assyrian Muhur-ilâni and Babylo- 
nian Dw'üzu in MARK LI 2 is nothing more than a scribal error, reflecting an insufficient 
familiarity of the Assyrian scribe who produced this document with the Babylonian cal- 
endar (in a period when the Babylonian calendar was in the process of being introduced 
into Assyrian administrative recording).” 'This interpretation of MARK LI 2, proposed 
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by Freydank,3! finds a clear parallel in documents dated to the eponym year of Hiyasâyu. 
As mentioned in table 2 above, the document MARK V 42 specifies the Assyrian month 
Abu-3arrâni as corresponding to the Babylonian month Simânu in the eponym year of 
Hiyağâyu. On the other hand, the document VAT 20118 (MARV IX 16) specifies the 
Assyrian month Abu-3arrâni as corresponding to the Babylonian month Duw'üzu in the 
eponym year of Hiyağâyu.?> Koch's proposed mechanism of intercalation can account for 
two Assyrian months by the same name belonging to a single eponym year if those months 
occur around the spring eguinox,# but not in summer (as happens with the months cor- 
responding to Babylonian Simânu and Duw'üzu). Thus, the specification of Babylonian 
months corresponding to the months of the Assyrian calendar in both MARW LI 2 and 
MARVIX 16 is most reasonably explained as a scribal error.?* 

As for Koch's more general proposal concerning the procedure of recording the parallel 
Assyrian and Babylonian dates in Assyrian documents from the reign of Tiglath-pileser 1, 
it is refuted by the following considerations. As noted above, Koch's proposal implies that 
every 2.7 years on the average, the Assyrian months moved one month forward in the terms 
of correspondence to the Babylonian months. Since in the eponym year of Tiglath-pileser 
1, Assyrian Hibur corresponded to Babylonian Abu, and in the eponym year of Ağğur- 
Suma-öri3ğ, Assyrian Hibur must have corresponded to Babylonian Tebötu/Kanünu, it fol- 
lows that during the period, which elapsed between these two eponym years, the Assyrian 
months moved five months forward in the terms of correspondence to the Babylonian 
months (or seven months backward, dependent on the direction in which one counts). 
Furthermore, since in the eponym year of Taklâk-ana-Ağ3ur, Assyrian Hibur corresponded 
to Babylonian Kissilimu, it follows that during the period, which elapsed between the ep- 
onym years of Ağğur-duma-ğri$ and Taklâk-ana-Ağ$ur, the Assyrian months moved eleven 
months forward (or one month backward) in the terms of correspondence to the Babylo- 
nian months. 

Now, the inscription RIMA 2, A.0.87.4, written in the name of Tiglath-pileser 1, speaks 
ofamilitary campaign carried out by Tiglath-pileser I against the Babylonian king Marduk- 
nâdin-ahhe in the eponym years of Ağğur-Suma-cri$ and Ninw'âyu; the inscription itself is 
dated to the eponym year of Taklâk-ana-Ağğur.”'This means that both the eponym years of 
Ağ&ur-3uma-ğri3 and Taklâk-ana-Ağ8ur belonged to the reign of Tiglath-pileser 1. But if we 
assume, with Koch, that the Assyrian months moved one month forward, in the terms of 
correspondence to the Babylonian months as recorded in Assyrian documents during the 
reign of Tiglath-pileser I, each 2.7 years on the average, then it follows that from the 
eponym year of Tiglath-pileser I to the eponym year of Taklâk-ana-Ağğur there elapsed 
5xX27411Xx2.7 ca. 43 years. Which is, of course, impossible, since the eponym year 
of Tiglath-pileser I belongs clearly to his reign (and is probably to be identified with his 
first regnal year) ,* and the whole reign of'Tiglath-pileser 1 lasted, according to the Assyrian 
King list, 39 years.” 

On the other hand, if we assume that the Babylonian months recorded in Assyrian 
documents from the reign of Tiglath-pileser I were real months of the Babylonian calen- 
dar, with the Babylonian practice of intercalation taken into account, and the Assyrian 
months recorded in the same documents followed one another in an unbroken cycle, with- 
out insertion of any intercalary months,” then the Assyrian months must have moved one 
month backward, in the terms of correspondence to the Babylonian months, each 2.7 years 
on the average. This means that from the eponym year of Tiglath-pileser 1 to the eponym 
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year of Taklâk-ana-Ağ$ur there elapsed 7 X2.7 41Xx2.7 —ca.21 years. This result fits very 
well the evidence of the inscription RIMA 2, A.0.87.4. 

In other words, the intercalation mechanism proposed by Koch cannot have been em- 
ployed in the Assyrian calendar in the reign of Tiglath-pileser 1, and the Babylonian dates 
recorded in the documents from his reign must have been real, rather than schematic, 
Babylonian dates. This conclusion is also supported by the liver omen text Assur 4530, 
which is dated by a Babylonian date only: “Month Tağritu, day 11, the eponym year of 
Tiglath-pilelser| ()” (TUDU, UD.11.KÂM /-mu "“STUKUL-4-IBILA-E.JSAR .RAJ, 
Assur 4530, rev. 49). It stands to reason that ifa scribe working in Ağğur could date a text 
that he produced by a Babylonian date only, it was a real and not a schematic Babylonian 
date.* 


3. The movement of Assyrian months through the solar year eyele from the late 131h to #he late 
12:h century B.C.E. 


Morcover, it can be demonstrated now that the practice of Assyrian calendar months mov- 
ingall the way through the solar year cycle existed for at least a whole century prior to the 
reign of Tiglath-pileser 1. The crucial evidence to this effect comes from the letter DeZ 
3320, discovered at Tell Sah Hamad (ancient Dür-Katlimmu) on the Lower Habür.* 
This letter is only partly preserved, so that the names of the sender and the addressee are 
broken away, but it appcars that the sender was Sin-mudammeg, a high Assyrian official 
active in the area of the Upper Habür and the Upper Balih, and the addressee was Ağâur- 
iddin, the Assyrian Grand Vizier and the governor of the Assyrian territories in northeast- 
ern Syria.'The letter is dated to day 27 of the Assyrian month Allânâtu, the eponym year 
of Ina-Ağ3ur-$umi-aşbat (which, as the present author has argued in an carlier study, was 
the 18th regnal year of Tukulü-Ninurta 1, belonging thus to the last guarter of the 13th 
century B.C.E.).5 

For the purposes of calendrical reconstruction, the following passage from the letter 
DeZ 3320 is important: 


9) TÜG.GAD.MES &a Sa-at-te an-ni-te 'e-si'-du-ni ”) 10 GÜUN i-ba-d8-3i ist TUG.GAD.MES 
la-â$-Su-ni X) i-ga-ra-te-ma 4 tar-ba-şa Sa TÜG li-ga-al *”) İn ne-pu-us tu-ur UD.MES i-ka-sı-1i 17) 
114 


a-na ma-sa-e İa-a i-lak pa-ni #&-mi Sa EN-ia ©) a-da-gal a-na ka-şa-ri EN /i-i5-pu-'na' 9 Di-ik-su-ru 


D-im-hi-su 5) a-di UD.MES #a-bu-ni li-im-si-i 


The flax harvested this year amounts to 10 talents (ca. 300 kg). When no #lax remains (in stor- 
age), should (someone) take care about the walls and the enclosure (intended for storage) of flax, or 
should we do (it)? The days will become cold again; then it (the flax) will not be fit for washing. 1 
am Waiting for the decision of my lord. May my lord write me concerning the tying! Let them tie and 


crush (the fax); let them wash (it) as long as the days are fine!“ 


The key verbs in this passage, denoting the activities, which had to be performed with rela- 
tion to the harvested flax, are #74s4'u (Assyrian form of /zes4 “to wash”), kasârn (“to tie, 
bind together”) and #ah4su (“to beat”). 

There are several descriptions of the growing, harvesting and processing of flax, writ- 
ten by authors who lived in or visited the Near East from the ancient times down to the 
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Month(s) of the Stage in the processing of #lax 


solar year cycle 


October-November Sowing 

March Harvesting (pulling the stalks out of the ground) 
March-April Preliminary combing 

Aprik-June Initial retting (in order to clean, shrink and bleach the stalks, 


for ca. two weeks) 


(subseguently) The stalks are dried in the open air and turned over several 
times 

July Crushing of the stalks with hammers 

August-September The stalks are retted in water again, for about a month 

October The stalks are crushed again with hammers and separated 


into fibers; the fibers are tied in bundles 


'TABLE 3. Stages in the processing of flax in pre-modern Near East, according to Ahmad bin *Ali al- 
Magrizi, as summarized by Moshe Gil. 


Late Middle Ages. Probably the most detailed of those is the account of Ahmad bin “Ali 
al-Magrizi, an Egyptian author of the early 15th century C.E., which was recently summa- 
rized by Moshe Gil.“ Gil's summary can be expressed in table 3. 

Since the letter DeZ 3320 speaks of the need to wash the flax before the days get cold, 
it appcars that the washing referred to is the second retting of flax described by al-Magrizi, 
which would take place in August-September (the average summer temperatures in north- 
castern Syria are guite similar to those in Egypt; the colder and wetter winter in north- 
castern Syria would be irrelevant for activities that would take place in the summer). This 
interpretation is further supported by the reference to the tying of flax, which, according 
to al-Magrizi, followed after the second retting.* 

Now, we have seen that in the eponym year of Tiglath-pileser I (which was probably 
his first regnal year) the Assyrian month Hibur corresponded to the Babylonian month 
Abu—i.e., day 1 of the month Hibur corresponded to day 1 of the month Abu (see above, 
table 2). Day 1 of Abu, in turn, must have occurred four months after day 1 of the month 
Nisannu—the beginning point of the Babylonian year. 

Assyrian records from 747-625 B.C.E.—a period when the Babylonian calendar had 
been long established in Assyria but the regular 19-year cycle of intercalation, known from 
the second half of the first millennium B.C.E,, was not yet introduced—indicate that 
Nisannu 1 fell from 35 days before the spring eguinox to 17 days after the spring egui- 
nox.*” However, the calendrical theory accepted in Assyria during the 8th—7th centuries 
B.C.E. demanded the spring eguinox to take place on Nisannu 15, whereas the original 
Babylonian calendrical theory, known from the first half of the second millennium B.C.E. 
onwards, demanded the spring eguinox to take place on Addaru 15 (of course, these are 
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ideal dates for the spring eguinox, and in actual practice, both in Babylonia and in the 
first-millennium B.C.E. Assyria, the dates of the spring eguinox varied due to the shifting 
positions of the lunar months in relation to the solar year cycle). In the light of this, one is 
to allow for the placement of Nisannu 1 up to a month later, in relation to the spring egui- 
nox, during the second millennium B.C.E., compared to the placement of the same date 
reflected in the Assyrian documents of the 8th—7th centuries B.C.E. At the bottom line, 
it appcars justified to assume that during the second millennium B.C.E,, day 1 of Nisannu 
could occur anytime from ca. 35 days before the spring eguinox to ca. 45 days after the 
spring eguinox. 

During the 12th century B.C.E,, the spring eguinox would occur on March 31 or April 
1 (Julian dates).> This means that day 1 of Nisannu fell in the first regnal year of Tiglath- 
pileser I from late February to mid-May. Day 1 of Abu must have fallen in the same year 
four months later—i.e., from late June to mid-September—and that was also day 1 of 
Hibur. Given the order of the months in the Assyrian calendar, day 27 of Allânâtu must 
have occurred in the first regnal year of Tiglath-pileser 1 a little over five months before day 
1 of Hibur—i.e., from late January to mid-April. 'This is 4-8 months carlier than the place- 
ment of Allânâtu 27 as indicated by the letter DeZ 3320 (around the time proper for the 
second retting of harvested flax, in August-September). Conseguently, it is impossible to 
maintain, as does Koch, that each of the Middle Assyrian months always belonged to the 
same scason of the solar year cycle. 

On the other hand, if we assume that the Assyrian months moved all the way through 
the solar year (10.89 days backward for each cycle of twelve Assyrian lunar months) during 
the whole period spanning the 13th—12th centuries B.C.E,, then we can calculate the mag- 
nitude of this movement from the 18th regnal year of Tukulti-Ninurta 1 to the first regnal 
year of Tiglath-pileser 1. Given the results of our recent reconstruction of the continuous 
chronology of the kings of Assyria based on the Assyrian King List, we can calculate that 
from the beginning of the 18th regnal year of Tukulti-Ninurta 1 to the beginning of the 
first regnal year of Tiglath-pileser 1, there elapsed 114 years (20 out of the 37 years of reign 
of Tukulü-Ninurta 1, 4 regnal years of Ağğur-nâdin-apli, 6 regnal years of Ağğur-nerâri 111, 
5 regnal years of Ellil-kudurri-uşur, 13 regnal years of Ninurta-apil-Ekur, 46 regnal years of 
Ağur-dân 1, 1 regnal year of Ninurta-tukulti-Ağğur, 1 regnal year of Mutakkil-Nusku, and 

The years recorded in the Assyrian King List must have been Assyrian calendar years. If 
the Assyrian calendar year consisted always of twelve lanar months, then, during 114 years, 
the discrepancy between the solar year and the Assyrian calendar year would have accrucd 
to 114 x 10.89 — 1241.46 days. Since the number of 1241.46 days includes the duration 
of three full solar year cyeles (365.25 x 3 - 1095.75 days), we can express this discrepancy, 
in the terms of the placement of a given Assyrian calendar date within the solar year cycle, 
as 1241.46 — 1095.75 — 145.71 days. In other words, in the 18th regnal year of Tukultü- 
Ninurta 1, day 27 of the month Allânâtu would occur ca. five months later, in the terms 
of the solar year cycle, than it occurred in the first regnal year of Tiglath-pileser 1. Conse- 
guentiy, Allânâtu 27 would occur in the 18th regnal year of Tukulti-Ninurta 1 between late 
June and mid-September. The later part of this period fits the season of the solar year cycle, 
in which day 27 of Allânâtu must have occurred in the 18th regnal year of Tukulü-Ninurta 
l according to the letter DeZ 3320. 

If we consider, for the sake of the argument, the mechanism of intercalation for the 


30 YıGaL BLOCH 


Middle Assyrian calendar proposed by Weidner,”* we will have to reckon with the existence 
ofa 13-month year every 2.7 years, on the average, in the Middle Assyrian calendar, which 
would however not disturb the backward movement of the Assyrian calendar months 
through the solar year cycle. This means that every period of ca. 32 Assyrian calendar years 
would include 33 complete cycles of twelve lunar months. The 114 years that elapsed from 
the beginning of the 18th regnal year of Tukulti-Ninurta 1 to the beginning of the first 
regnal year of Tiglath-pileser I comprised three complete periods of 32 years; conseguently, 
following Weidner's proposal, this period would include 114 4 3 — 117 complete cycles of 
twelve lunar months. The displacement of Allânâtu 27 in the 18th regnal year of Tukulü- 
Ninurta I, compared to the first regnal year of Tiglath-pileser 1, would then have to be in- 
creased by 10.89 x 3 — 32.67 days, i.e., by slightly more than a month. In this case, Allânâtu 
27 would occur in the 18th regnal year of Tukulü-Ninurta 1 between late July and mid- 
October. This period fits almost entirely the season of the solar year cycle, in which day 27 
of Allânâtu must have occurred in the 18th regnal year of Tukulti-Ninurta 1 according to 
the letter DeZ 3320. 

Thus, the evidence of the letter DeZ 3320 fits both the possibility that the Middle 
Assyrian calendar years were purely lunar and the possibility that the mechanism of inter- 
calation proposed by Weidner was employed in the Middle Assyrian calendar. What this 
evidence does not fit is the possibility that the intercalation mechanism proposed by Koch 
was employed in the Middle Assyrian calendar. In the light of this conclusion, and in the 
light of the evidence furnished by the documents from the reign of Tiglath-pileser 1 con- 
sidered above, it is clear that the mechanism of intercalation proposed by Koch could not 
have been employed in the Middle Assyrian calendar in the 13th-12th centuries B.C.E.” 


IV. Why the beginning point of the Middle Assyrian year was not confined to a single 
season of the solar year cycle 


Now we can turn to the intercalation mechanism for the Middle Assyrian calendar pro- 
posed by Weidner. As mentioned above, this mechanism allows the movement of Assyr- 
ian months through the solar year but demands that the beginning point of the Assyrian 
calendar year be confined to a single season of the solar year cycle. Below, we will consider 
several Middle Assyrian documents, which provide evidence for establishing the beginning 
point of several specific years, and we will demonstrate that the evidence of these docu- 
ments refutes Weidner5 proposal. 


1. MARFTI 19 


The first document to be considered is VAT 19193 (MARVW TI 19). This document isa 
table recording, month by month, for the duration of two years, the numbers of hides of 
different kinds of sacrificed sheep and goats. The subscript to the table records that the 
accounting of the hides was performed by the chief knacker Amurru-$suma-uşur.” In the 
table itself, the record for each year begins with the month Şippu and ends with the month 
Hibur;” thereafter follows the summary record for the relevant year (followed by a double 
dividing line). The first year recorded in the table is the eponym year of Usât-Marduk; the 
second is the eponym year of Ellil-ağaröd. 

From MARV LI 19 it is clear that the eponym years of Usât-Marduk and Ellil-ağarâd 
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began with day 1 of the month Şippu and ended with the last day of the month Hibur. 
This was recognized already by Weidner,” who, regrettably, categorized this document 
with several other Middle Assyrian documents cited in an earlier study by Hans Ehelolf 
and Benno Landsberger as alleged evidence that a calendar year in the Middle Assyrian 
period could begin with any of several different months.“ In fact, the documents cited 
by Ehelolf and Landsberger indicate merely that different calendar months in the Middle 
Assyrian period could correspond to the Babylonian month Nisannu; the assumption that 
the Assyrian calendar year began in a month corresponding to Nisannu cannot be justi- 
fied without explicit evidence to that effect, which neither Ehelolf and Landsberger nor 
Weidner did provide.! The contribution of MARV II 19 is valuable precisely because it 
provides evidence of two Middle Assyrian calendar years beginning with the month Şippu 
regardless of the correspondences between the Assyrian and the Babylonian months. 

Can we determine, in what season of the solar year cycle the first day of the month 
Şippu occurred in the eponym year of Ellil-ağar&d? This eponym belongs to the reign of 
Shalmaneser I, and a previous study by the present author concerning the order of the 
eponyms belonging to his reign has reached the conclusion that the eponym year of Ellil- 
ağar&d 1 was the 28th regnal year of Shalmaneser 1.5? Given our recent reconstruction of the 
continuous chronology of the kings of Assyria in the 13th—12eh centuries B.C.E., based 
on the Assyrian King List, we obtain that from the beginning of the 28th regnal year of 
Shalmaneser 1 to the beginning of the first regnal year of Tiglath-pileser 1 there elapsed 134 
years (3 out of the 30 years of reign of Shalmaneser 1, 37 regnal years of Tukult-Ninurta 
1, 4 regnal years of Ağğur-nâdin-apli, 6 regnal years of Ağğur-nörâri II, 5 regnal years of 
Ellil-kudurri-uşur, 13 regnal years of Ninurta-apil-Ekur, 46 regnal years of Ağsur-dân 1, 1 
regnal year of Ninurta-tukulti- Ağğur, 1 regnal year of Mutakkil-Nusku, and 18 regnal years 
of Ağâur-röğa-isi 1). 

In section IllI of the present article, we have demonstrated that the Assyrian calendar 
months must have moved all the way through the solar year (10.89 days backward for cach 
cycle of twelve Assyrian months). We have utilized this datum to calculate the displace- 
ment of a specific Assyrian calendar date over a given number of Assyrian years, both with 
regard to the possibility that the Assyrian calendar year consisted always of twelve lunar 
months and with regard to the possibility that the Assyrian calendar year was intercalated 
every 2.7 years on the average by the addition of a thirteenth month, without disturbing 
the backward movement of the Assyrian calendar months through the solar year, in accor- 
dance with the mechanism of intercalation proposed by Weidner. Since the present section 
of our article deals with Weidner's proposed mechanism of intercalation, all our calcula- 
tions in this section will be based on the assumption that Weidners proposal is correct, 
with the aim to demonstrate that even on this assumption, it is impossible to assign the be- 
ginning points of all Assyrian calendar years in the 13th—12th centuries B.C.E. to a single 
scason of the solar year cycle. The sole aim of our calculations in the present section of the 
article is this kind of 'proof by contradiction”; therefore, those calculations will be admit- 
tediy invalid for determining the actual absolute dates of the beginning points of Middle 
Assyrian calendar years, once Weidner's proposed mechanism of intercalation is refuted. 

According to Weidner's proposed mechanism of intercalation, every period of ca. 32 
Assyrian calendar years would have included 33 complete cycles of twelve lunar months. 
The period of 134 Assyrian calendar years that elapsed from the beginning of the 28th 
regnal year of Shalmaneser 1 to the beginning of the first regnal year of Tiglath-pileser 1 
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comprised four complete periods of 32 years; following Weidner's proposal, this period 
must have included 134 4 4 — 138 complete cycles of twelve lunar months. Hence, the dis- 
placement of day 1 of the month Şippu in the 28th regnal year of Shalmaneser 1, compared 
to the first regnal year of T'iglath-pileser 1, must have amounted to 138 x 10.89 — 1502.82 
days. Since the number of 1502.82 days includes the duration of four ful! solar year cycles 
(365.25 x 3 - 1461 days), we can express the discrepancy, in the terms of the placement of 
a given Assyrian calendar date within the solar year cycle, as 1502.82 — 1461 — 41.82 days. 
In other words, in the 28th regnal year of Shalmaneser I, day 1 of Şippu would occur ca. 
42 days later, in the terms of the solar year cycle, than it occurred in the first regnal year of 
Tiglath-pileser 1. 

In section Ill of the present article, we have established that day 1 of the month Hibur 
in the first regnal year of Tiglath-pileser I must have occurred between late June and mid- 
September. Day 1 of the month Şippu must have occurred in the same year one month later 
(or eleven months earlier)—i.e., between late July and mid- October. Conseguentiy, day 1 
of the month Şippu must have occurred in the 28th regnal year of Shalmaneser 1 between 
carly September and late November. 

This result is sufficient to disprove Weidner original contention that the Middle As- 
syrian calendar year began regularly around the spring eguinox.“* However, the evidence 
of MARW TI 19 still makes it possible to maintain that the Middle Assyrian calendar year 
began regularly around the autumn eguinox“ (in the 13th—12th centuries B.C.E,, the au- 
tumn eguinox would occur on October 3-5).“ We need more evidence concerning the 
beginning points of calendar years in the Middle Assyrian period to determine whether 
this possibility can be substantiated. 


2. MARVT1I 174 


One element of the relevant evidence is provided by the document VAT 180074 (MARVLI 
174). This is a summary document recording delivery of rations to various groups of peo- 
ple serving the Assyrian state. For some of those groups, the periods of time, during which 
they consumed their rations, are specified. The periods of interest for calendrical matters 
in MARVTI 17 are cited below (with the mention of the line numbers in the text): 


61)...i-iu TUyu-İhlur-DINGIR.MES UD.21(45.KÂMJ 

62) la-di "TVhi-bur UD.20.KÂM 1'TTU'24 UD.MES 1 SİLA.TA.ÂM e-s4k'-f/4) 

... from the month Muj|hlur-ilâni, day 216, until the mon)th Hibur, day 20, for 1 month and 24 days, 
one gü (ca. 1 liter, of barley) daily thJey) consu (med).“7 


67)1.. it TUla-hu-LUGAL.MES UD.29.KÂAM a-di "Spi-bur UD.20.KAÂM 22 UD.MEJSİ 
(... from the month) Abu-3arrâni, day 29, to the month Hibur, day 20, for 22 days. 


78)... iu TUyau-hur-DINGIR.MES UD.27(41).KTÂM 5-me "4-bi-DINGIR| 
79) la-di "Usli-ip-pi UD.J'9KÂM /-me "SSILIM-74-714/-'MU-PAP'21TTU 11 UD.MJES.. J 
... from the month Muhur-ilâni, day 218, the eponym year of Abi-ili, until the month ŞJippu, |day| 


9, the eponym year of Salmânu-Suma-uşur, for 2 months and 11 day)s. . 1.88 
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84)(.. öm TTUJ's-ip'pi UD.9.KAM 4-'di' TUgalr-rla-a-te 
85) (UD.x.KÂM /i-me "İJSILIM-zJa-n/-MU-PAP)|... 
|... £rom the month) Şippu, day 9, until the month Oalır)Jâtu, (day x... of the eponym year of| 


Salm/ânu-Suma-uşur). ..? 


89) 5-1 'TUyu-hur-DINGIR.MES UD.27.KÂM Ji-me "4-bi-DINGIR 2-'di" "Yl al-mar-te| 
'UD20KAÂM)| 

90) /i-me "İSILIM-na -nu-MU-PAP 4 ITU 20 UD.MES 1 SİLA.TA ÂM'e-J22£-/4) 

From the month Muhur-ilâni, day 27, the eponym year of Abi-ili, until the month Kl/almartu|, day 

20, the eponym year of Salmânu-Suma-uşur, for 4 months (and) 20 days, one 44 (of barley) daily 

chley) elonsumed|.” 


93) 55-474 TTU7774-' pr DINGIR.MESİ UD.25( 4x). KAM '#-me "4-bi-DINGIR a-di 
TUğar-rla-te UD.x.KÂMJ 

94)3'ITU'23 U(D.MEĞSİJ 1 SİLA. 'TA.ÂAM"'e--f441£-/(24) 

From the month Muhur-i|lâni|, day 25(4x), the eponym year of Abi-ili, until the month ÇarrJâtu, 

day xl, for 3 months (and) 23 dlaysI, one g4 (of barley) daily they) clonJsum|Jed).”! 


What can we learn from these records? From lines 89-90 of MARKWTI 17 itis clear that 
the eponym year of Salmânu-$uma-uşur must have begun between the months Abu-Sarrâni 
(ehe next month after Muhur-ilâni, which still belonged to the eponym year of Abi-ili) 
and Kalmartu. Lines 93—94 further reduce the available time-span for the beginning of 
the eponym year of Salmânu-$uma-uşur, indicating that the new eponym year must have 
begun already by the month Çarrâtu, which preceded Kalmartu in the Middle Assyrian 
cycle of months. (Although the eponym year of Salmânu-ğuma-uşur appcars not to have 
been mentioned explicitly in lines 93—94, there would be no reason to mention the month 
Muhur-ilâni as belonging to the eponym year of Abi-ili unless the end point of the time- 
span recorded in these lines belonged already to the eponym year of Salmânu-$uma-uşur.) 
Lines 61-62, which record the time-span from the month Muhur-ilâni to the month 
Hibur, without mentioning the change of the eponym during this period, indicate that all 
those months belonged to one and the same calendar year, which in the context of MARV 
117 can only be identified as the eponym year of Ab-ili. This is further supported byline 
67, which records the time-span from the month Abu-Sarrâni to the month Hibur as be- 
longing to one and the same calendar year (i.e., without a change of the eponym during the 
relevant period). Lines 84-85 record the time-span from the month Şippu to the month 
Oarrâtu as belonging already to the eponym year of Salmânu-Suma-uşur. This leaves no 
other possibility but to conclude that the eponym year of Salmânu-3uma-uşur began with 
the month Şippu. Finally, lines 78-79 confirm that the eponym year of Salmânu-$uma- 
uşur began indeed with the month Şippu. 

An carlier study by the present author concerning the order of the eponyms in the reign 
of Tukulü-Ninurta 1 has reached the conclusion that the eponym year of Salmânu-suma- 
uşur (following immediately after the eponym year of Abi-ili son of Katiri) was the 22nd 
regnal year of Tukulü-Ninurta 1.7 Since Shalmaneser 1 is recorded in the Assyrian King 
List to have reigned 30 years, from the beginning of his 28th regnal year (the eponym year 
of Ellil-ağarâd) to the beginning of the 22nd regnal year of Tukulti-Ninurta 1 there must 
have elapsed 24 years. This means that in the 22nd regnal year of Tukult-Ninurta 1, day 
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1 of the month Şippu must have occurred 24 x 10.89 — 261.36 days carlier, in the terms 
of the solar year cycle, than it occurred in the 28th regnal year of Shalmaneser 1. Since the 
solar year is a cyclical phenomenon, the last result is tantamount to the statement that in 
the 22nd regnal year of Tukult-Ninurta 1, day 1 of the month Şippu must have occurred 
365.25 — 261.36 103.89 days later, in the terms of the solar year cycle, than it occurred in 
the 28th regnal year of Shalmaneser 1. 

Now, if one divides the solar year into four seasons based on the astronomical points 
of reference (the spring and the autumn eguinoxes, the summer and the winter solstices), 
the average length of each of those seasons is 365.25 / 4 — ca. 91.3 days. The temporal 
distance, in the terms of the solar year cycle, between the positions of the beginning points 
(day 1 of Şippu) of the eponym years of Ellil-ağar&d and Salmânu-$uma-uşur is ca. 12 days 
greater than the duration of an average season of the solar year.” In other words, the begin- 
ning points of these two eponym years, belonging to a relatively short period in the history 
of Assyria (which was, insofar as we can judge, free of large-scale political cataclysms that 
could interfere with the regular procedure of intercalation), were separated bya period lon- 
ger than a single astronomical season of the solar year cycle. 'This constitutes clear evidence 
against Weidner's proposed mechanism of intercalation for the Middle Assyrian calendar. 


3. MARVV 8 


But the matters do not end here. The document VAT 19908 (MARV V 8) records guanti- 
tes of oil (İ, 427/24) and sesame (SE.İ.GIS.MES, Samassammü) associated with different 
persons. The final line of the document dates it to day 15 of the month Bölat-ekalli, the 
eponym year of Marduk-aha-öri3.”* Some of the preceding lines mention that the produce 
recorded in the document was “reccived instead of their fruit syrup” (£/-944 LÂL-s4-nu 
ma-ah-ru-'u', 1. 66) or “instead of the | fruit syrJup (2) of the Assyrlians|” (4-1) LÂJL 52 
As-Su-ra-Çie-e|, 1. 64). The excavation number of the document (Assur 18767 b) indicates 
that it belongs to the archive of the administration of the regular offerings in the temple 
of the god Ağ&ur in the city of Ağdur.”“ Sesame (used for production of oil) and fruit syrup 
were ordinarily delivered for the regular offerings in the temple of Ağğur by different prov- 
inces and cities of Assyria.7 Hence, it stands to reason that MARV V 8 records an arrange- 
ment, whereby several residents of the city of Ağğur delivered sesame or oil in licu of the 
supply of fruit syrup incumbent on the city. 

The dates of some deliveries are recorded in the document. Thus, for the baker Büniya 
Bu'-ni-ia a-lâh-he-nu, 1. 19) 8 delivery of some guantity of sesame is recorded generally 
for the month Sa-könâte ((x SE|'İLGIS.MES "TU4Z'-£e-na-a-te, 1. 17), then another guan- 
tity of sesame is recorded specifically for day 19 of the same month (x |x SEJ.İ.GIS.ME$ 
'TUKI.MIN UD.19.KÂM, |. 18), and another guantity, perhaps of oil, is recorded for day 
28 of the month Hibur ('x İ* 'TU/;-pyr UD.28.KÂM, 1. 19). Further below, there is a re- 
cord of the delivery of some guantity of oil by Ağğur-remanni, a baker, for the month Belat- 
ekalli ((x) 'İ "14 sur-re'ma'-Ini a-l4h)-hi-i-nu TUANIN-E'GALIZ), Il. 28-29). Since in 
the Middle Assyrian cycle of months, the month Bölat-ekalli is located two months before 
Sa-könâte and five months before Hibur, the record for Ağğur-römanni indicates that in- 
dividual deliveries, in this part of the document, are not arranged in the chronological 
order. 

Another, very poorly preserved record, mentions day 19 of some month (whose name 
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is broken) in the eponym year of Erib-Ağ3ur: |... TUxx (xx)) UD.19.KAM '5-m' "SJU- 
As)-sur (1. 44). Then comes what appears to be the summary record of the total guantity 
of produce (certainly sesame, and perhaps also oil, which may have been mentioned in the 
broken beginning of the line) for the same eponym year: |... x4*J6 ANSE SE.İ.GIS.ME$ 
Sa'li-me "SU-AS-$ur, “|. . .x4)6 homers of sesame of the eponym-year of Erib-Ağğur” (1. 
45). 

Following this record, there is a double horizontal dividing line, after which more de- 
liveries are recorded, some of them with dates: day 2 of the month Şippu, the eponym 
year of Marduk-aha-cri3 ('TU55-/p-'pu UD.2'.KÂM /i-mu "“KU.A-SES'-KAM, 1. 48); day 
16 of the month Çarrâtu ('TUyar-ra-'#4' UD.16.KÂM, 1. 49); day 10 of the same month 
(“UKI.MIN“ UD.10.KAM, |. 50); day 6 of the month Kalmartu, the eponym year of 
Marduk-aha-öri$ (TU£4/-mar-tu UD.6.KAM /i-mu "İKU.A-SES'KAM, 1. 52); the same 
month, without specification of the day (TUKI.MIN, 1. 54; (TTUZa/-mar'-tu, 1 57); day 
4 of the month Sin, the eponym year of Marduk-aha-öris ((7VJ XXX UDA4.KÂM /i-mu 
"A KULA-SES-KAM, L. 59); and the month Bölat-ekalli, with the specification of the day 
broken (TY&NIN-E.GAL-5 U(D...), 1. 62). Although some of these records do not men- 
tion the eponym, it is clear that all of them refer to the eponym year of Marduk-aha-öri$. 
This is supported also by the summary note at the end of the document, which specifies 
the total time-span covered by the deliveries: “(From the month AllanJâtu (2), the eponym 
year of Erib-Ağğur, to the month Bellat-ekalli, the eponym year of Mardu)k-aha-öri3” ((s- 
tu TYaP-la'-nla-a-'te'li-me""SU-A5-$ura-di "SİNIİN-E.GAL-I İi-me "SAMAR UTJU-SES- 
KAM, II. 65-66).! 

Unlike the deliveries of the eponym year of Erib-Ağğur, those of the eponym year of 
Marduk-aha-öri$ are arranged in MARW V 8 almost completely in the chronological order 
(ehe only exception is the mention of the delivery on day 16 of the month Çarrâtu before 
the delivery on day 10 of the same month). It appears that for the eponym year of Erib- 
Ağ&ur, the deliveries were recorded according to the administrative status (or some other 
order) of the persons who made them,*? whercas the order of the recording for the eponym 
year of Marduk-aha-öri$ was, in principle, chronological. 'This is evidently the reason why, 
in the part of MARV V 8 corresponding to the eponym year of Marduk-aha-âri$, deliveries 
by Büniya the baker (9B|4)-'7/-/2' a-/4h-he-nu, 1. 46) and Zi'ânu, the priest of the goddess 
Nunna'itu (/PJ'2/-a-a'-74 SANGA 54 ''Nun-na-i-te, 1. 47), are first recorded together, ac- 
companicd by a single date (day 2 of Şippu, 1. 49), but then appcar as separate entries with 
different dates: the entries for Zi'ânu appcar on İl. 49-53, dated to the months Oarrâtu 
and Kalmartu, while the entries for Büniya appcar on İl. 56-58 and 60—62, dated to the 
months Kalmartu and Belat-ekalli. Thus, it is reasonable to conclude from the document 
MARV V 8 that the transition from the eponym year of Erib-Ağğur to that of Marduk-aha- 
öri$ occurred with the beginning of the month Şippu.“ 

As demonstrated by the present author in an carlier study, the eponym years of Erib- 
Ağğur and Marduk-aha-öri$ are the antepenultimate and the penultimate years, respective- 
İy, in a group of eponyms belonging to the period from the death of Tukulü-Ninurta 1 to 
the death of Ninurta-apil-Ekur, and from the chronological viewpoint, that group is the 
latest among the several groups of eponyms belonging to the relevant period (all the groups 
together comprise twenty-eight eponyms, corresponding to the twenty-eight regnal years 
of the kings from Ağğur-nâdin-apli, the direct successor of Tukulti-Ninurta 1, to Ninurta- 
apil-Ekur).*“ This means that the eponym years of Erib-Ağ$ur and Marduk-aha-öri$ are to 
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be identified with the antepenultimate and the penultimate years, respectively, of the reign 
of Ninurta-apil-Ekur—i.e., his 11th and 12th regnal years. 

From the beginning of the 22nd regnal year of Tukulü-Ninurta 1 (the eponym year of 
Salmânu-$uma-uşur, which, as shown above, also commenced with the month Şippu) to 
the beginning of the 12th regnal year of Ninurta-apil-Ekur there elapsed 42 years (16 out 
of the 37 years of reign of Tukulti-Ninurta 1, 4 regnal years of Ağâur-nâdin-apli, 6 regnal 
years of Ağ3ur-nârâri Ill, 5 regnal years of Ellil-kudurri-uşur, and the first 11 regnal years of 
Ninurta-apil-Ekur). 

According to Weidner's proposed mechanism of intercalation, every period of ca. 32 
Assyrian calendar years would have included 33 complete cycles of twelve lunar months. 
The period of 42 Assyrian calendar years that elapsed from the beginning of the 22nd 
regnal year of Tukulti-Ninurta 1 to the beginning of the 12th regnal year of Ninurta-apil- 
Ekur comprised one complete period of 32 years; following Weidner's proposal, this pe- 
riod must have included 42 # 1 — 43 complete cycles of twelve lunar months. Hence, day 
1 of the month Şippu in the 12th regnal year of Ninurta-apil-Ekur must have occurred 43 
x 10.89 — 468.27 days carlier, in the terms of the solar year cycle, than it occurred in the 
22nd regnal year of Tukulü-Ninurta 1. 

Since 365.25 days constitute a ful! solar year cycle, the last result is tantamount to the 
statement that in the 12th regnal year of Ninurta-apil-Ekur, day 1 of the month Şippu must 
have occurred 468.27 — 365.25 — 103.02 days carlier, in the terms of the solar year cycle, 
than it occurred in the 22nd regnal year of Tukulti-Ninurta 1. This displacement is ca. 12 
days longer than the duration of an average season of the solar year cycle (ca. 91.3 days), 
and it constitutes additional evidence against Weidner's proposed mechanism of intercala- 
tion for the Middle Assyrian calendar. 


4. VAT 9410 


Finally, it has been long known that the document VAT 9410 (excavation number Assur 
6096 b) testifies to a Middle Assyrian calendar year beginning with the month Şippu. This 
document, published over seventy years ago by Weidner himsel£, records the consump- 
tion of sheep in the court of Ninurta-tukulti- Ağğur, and includes the summary record: 


39)... PAP-mza3'2 UDUMES 

40) isin TUhi-bur UD.L.KAJMI fi-me 

41) "AS-Sur-KAR-a-ni DUMU Pa-w-zli) 

42) a-di TUgi-pi UD.28.KJÂMJ 

43) li-me İXXX-Se-ja 

44) DUMU İR-DINGIR.MES 

... Total: 32 sheep from the month Hibur, day 11, the eponym year of Ağğur-3özibanni son of Pa'uzlul|, 


to the month Şippu, day 28, the eponym year of Sin-3öya son of Urad-ilâni, (were consumed). 


As argued by Weidner, the number of sheep mentioned in this record, compared to num- 
bers of sheep listed elsewhere in the same document for the individual months Hibur and 
Şippu, indicates that the period covered by the summary record could not have lasted more 
than ca. two months.“ In other words, the document VAT 9410 indicates that the eponym 
year of Sin-3öya began with the month Şippu. 
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The document VAT 9410 belongs to the archive Assur 6096, which dates to the reign 
of Ninurta-tukulti-Ağğur. An carlier study by the present author included analysis of the 
chronological framework of the reign of Ninurta-tukulti-Ağğur, based on the recent pro- 
posal of Dr. Heather D. Baker of the University of Vienna, according to which the re- 
cord /uppisu for the reign of Ninurta-tukulti-Ağğur in the Assyrian king List indicates that 
he reigned for one official year (the same is true for his brother and successor, Mutakkil- 
Nusku).97 The study in guestion concluded that the reign of Ninurta-tukulti-Ağğur must 
have comprised a few months from the death of his father, Aâğur-dân I, to the beginning 
of the new calendar year, and eleven months after the beginning of that year, which was 
evidently counted as the first, and the only, regnal year of Ninurta-tukulti-Ağur.** 'Thus, 
the eponym year of Sin-3öya was the next year after the year of the death of Ağğur-dân 1, and 
it was the first regnal year of Ninurta-tukulti-Ağğur. 

Now, from the beginning of the 12th regnal year of Ninurta-apil-Ekur to the begin- 
ning of the year following the death of Ağğur-dân 1 there elapsed 48 years (two last regnal 
years of Ninurta-apil-Ekur and 46 regnal years of Ağğur-dân 1). According to Weidner's 
proposed mechanism ofintercalation, every period of ca. 32 Assyrian calendar years would 
have included 33 complete cycles of twelve lunar months. The period of 48 Assyrian cal- 
endar years that elapsed from the beginning of the 12th regnal year of Ninurta-apil-Ekur 
to the beginning of the year following the death of Ağğur-dân I comprised one full period 
of 32 years; following Weidners proposal, this period must have included 48 4 1 — 49 
complete cycles of twelve lunar months. 

Conseguently, in the first regnal year of Ninurta-tukulti-Ağğur, day 1 of the month 
Şippu must have occurred 49 x 10.89 — 533.61 days carlier, in the terms of the solar year 
cycle, than it occurred in the 12th regnal year of Ninurta-apil-Ekur. Since 365.25 days 
constitute a full solar year cycle, the last result is tantamount to the statement that in the 
first regnal year of Ninurta-tukulti-Ağğur, day 1 of the month Şippu must have occurred 
533.61 — 365.25 — 168.36 days, or ca. 5/4 months, earlier, in the terms of the solar year 
cycle, than it occurred in the 12th regnal year of Ninurta-apil-Ekur. 

This displacement of ca. 5/4 months in the position of the beginning point of the As- 
syrian calendar year within half'a century testifies clearly that no mechanism was employed 
to confine the beginning point of the Middle Assyrian calendar year to a specific season of 
the solar year cycle. To be sure, in the reign of Ağğur-dân I, Assyria had probabiy suffered 
from some political crisis, judging by the fact that during four years, following the eponym 
year of Da”âni-Ninurta, the orderly nomination of the yearly eponyms was interrupted.” 
However, a political crisis of such a limited duration could hardiy produce a five-month 
displacement of the beginning point of the calendar year, in the terms of the solar year 
cycle, if an intercalation mechanism designed to confine that beginning point to a specific 
season of the solar year were at work in the first place. 

Based on the evidence presented above, we must conclude that Weidners proposed 
mechanism of intercalation could not have been employed in the Middle Assyrian calen- 
dar in the 13th-12th centuries B.C.E. In the light of the foregoing discussion, this is tan- 
tamount to the conclusion that the Middle Assyrian calendar in the 13th-12th centuries 
B.C.E. was purely lunar, with the year beginning always on the first day of the month Şippu 
and consisting of twelve lunar months. 
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V. The precise dating of the beginning points of Middle Assyrian calendar years 


Given the above conclusion, can we find a mechanism for converting Middle Assyrian 
calendar dates into precise absolute dates, expressed in the terms of the Julian calendar in 
the Common Era frame of reference? In order to do that, we have to consider once more 
the letter DeZ 3320 from Tell Söh Hamad. This letter is dated to day 27 of the Assyrian 
month Allânâtu, the eponym year of Ina-Ağğur-Sumi-aşbat—.e., the 18th regnal year of 
Tukulti-Ninurta 1.” 

In the light of our conclusion that Middle Assyrian calendar years were purely lunar, 
we can now uphold the calculation presented in section HI of the present article, which 
demonstrated that given the placement of day 1 of Hibur in the first regnal year of Tiglath- 
pileser I between late June and mid-September, day 27 of Allânâtu in the 18th regnal year 
of Tukulti-Ninurta I must have occurred also between late June and mid-September.”! As 
observed above, the letter DeZ 3320 speaks of a retting of flax, which was probably to take 
place in August-September. Thus, in principle, we could place the Assyrian date of the let- 
ter DeZ 3320 anywhere from the beginning of August to mid-September. 

However, placing the Assyrian date of the letter DeZ 3320 in the first half of September 
is problematic. Such a placement would reguire us to assign day 1 of the month Hibur in 
the first regnal year of Tiglath-pileser 1 to the latest slot of the solar year cycle, to which 
it can reasonabliy belong—.e,, to the first half of September. Yet, such a dating of day 1 of 
Hibur in the first regnal year of Tiglath-pileser 1 appears to be impossible, since the corre- 
spondence between the Assyrian month Hibur and the Babylonian month Abu had prob- 
ably pertained not only in the first regnal year of Tiglath-pileser 1, but also in the preceding 
year, 1115/4B.C.E. 

The evidence for this correspondence of months comes from the document VAT 
15581 and from its poorly preserved envelope fragments (published as MARV VI 86). 
The document and the envelope record delivery of produce, due for the regular offerings 
in the temple of Ağğur, by officials responsible for the province of Arbail (modern Arbil, ca. 
80 km east of Mosul). This delivery is recorded to have taken place “in the month Kuzallu 
(which is) the month Tebötu/Kanünu, day 25, the eponym year of Sama3-apla-öri3 son 
of Ağğur-3özibanni” (474 'TUfy-zal-li 'UYAB UD.25.KAM /i-me "“İUTU-IBILA-KAM 
DUMU “45-sur-KAR-ni, MARV VI 86, envelope fragment 1, 6'-7'). After the date of the 
delivery and the impressions of the seals of the officials who carried it out, the envelope 
features the record: “|... the epolnym year of Tiglath-pilleser| (1)” (|... 4)-72e'"IZKIM- 
'IBILA'JE.SAR.RAJ, MARV VI 86, envelope fragment 2, 5"). In contradistinction to the 
envelope, the document records the date of the delivery in the eponym year of Sama3-apla- 
öri3,” but does not mention the eponym year of Tiglath-pileser 1. 

Apparently, the eponym year of Tiglath-pileser 1 forms part of the date of the envelope, 
and the fact that it does not appear in the document itself suggests that after the original 
document was drawn up on Kuzallu 25 of the eponym year of Sama3-apla-öri$, it was for 
some reason audited and placed in a new envelope in the eponym year of Tiglath-pileser 1; 
the new envelope recorded both the date of the original transaction and the date on which 
the envelope itself was inscribed. Conseguently, the eponym year of Tiglath-pileser 1 ap- 
pears ro have postdated the eponym year of Sama3-apla-öri3. 

Given the order of the months in the Assyrian and the Babylonian calendars, the cor- 
respondence between the months Kuzallu and Tebötu/Kanünu indicates that in the same 
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year, the Assyrian month Hibur must have been parallel to the Babylonian month Abu. 
This correspondence is spelled out explicitly in the date formula recorded in another docu- 
ment, VAT 20171 (MARK VII 50): TUpi- bur TUNE UD.21.KÂM ime! SUTU-IBILA- 
KAM DUMU “4$-Sur-K,AJR-a-ni, “The month Hibur (which is) the month Abu, day 
21, the eponym year of Sama3-apla-öri$ son of Ağğur-3ö)zi |banni” (MARV VT 50, 4-5). 
The same correspondence between the Assyrian and the Babylonian months must 
have pertained also in the eponym year of IStu-A33ur-ağâmâu, which was subseguent to 
the eponym year of Tiglath-pileser 1. A seguence of years with the same correspondences 
between the Assyrian and the Babylonian months is a seguence of years, during which no 
intercalary months were added to Babylonian calendar years (with the possible exception 
ofan intercalary month added at the end of the last Babylonian year in the seguence). Since 
such a seguence is not likely to comprise more than three years, the eponym year of Sama3- 
apla-öri$ is most likely to be dated immediately before the eponym year of Tiglath-pileser 1, 
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sion year of Tiglath-pileser 1,” i.e., 1115/4 B.C.E. 

The correspondence between Assyrian Hibur and Babylonian Abu in the eponym year 
of Sama3-apla-cri$ indicates that day 1 of Hibur in that year must have fallen between late 
June and mid-September. Since we have determined above that the Middle Assyrian calen- 
dar year began always with the month Şippu and consisted of twelve lunar months, it must 
have ended always with the month Hibur. Given that the eponym year of Sama3-apla-öri$ is 
tobedatedto 1115/4B.C.E,, one has to place day 1 of Hibur of that year between late June 
and mid-September of 1114 B.C.E, (-1113 in the astronomical notation, which, in order 
to case calculations for periods that include the beginning of the Common Era, accounts 
for the year 1 B.C.E. as year 0). 

Astronomical data for 1114 B.C.E. indicate the last day of the first visibility of a new 
moon in Mesopotamia before mid-September in that year as August 25, with the crescent 
becoming visible at 7:26 PM local time (ca. 40 minutes after the sunset). Although the 
calendar based on lunar months demanded the day to begin in the evening, we will, for the 
sake of simplicity, adopt the convention, which expresses the absolute dating of Assyrian 
calendar dates in the terms of Julian days lasting from midnight to midnight.”” Thus, we 
will consider the Assyrian month, which followed the first sighting of the lunar crescent in 
the evening of August 25, 1114 B.C.E,, to have begun on August 26 of the same year. 

In the eponym year of Tiglath-pileser 1, which was probably also his first regnal year 
(1114/3 B.C.E.), day 1 of Hibur must have occurred ca. 10.89 days carlier, in the terms 
of the solar year cycle, than it occurred in the eponym year of Sama3-apla-öri3. The only 
suitable date for Hibur 1 in the first regnal year of Tiglath-pileser I is August 15, 1113 
B.C.E.(-1112 in the astronomical notation, after the new lunar crescent had become vis- 
ible on August 14 of the same year at 7:54 PM, ca. an hour after the sunset). Placing day 
1 of Hibur in the first regnal year of Tiglath-pileser 1 in mid-August reguires us to assign 
day 27 of Allânâtu in the 18th regnal year of Tukulti-Ninurta I—the date of the letter DeZ 
3320—also to mid-August. This is fully in line with our conclusion presented in section 
HI of the present article, according to which the date of the letter DeZ 3320 must belong 
to the period appropriate for the second retting of harvested flax, which would take place 
in August-September. 

Having dated day 1 of Hibur of the first regnal year of Tiglath-pileser I to August 15, 
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1113 B.C.E,, we must necessarily date the first day of that Assyrian year—day 1 of the 
month Şippu—eleven lunar months carlier. This yields the date of September 25, 1114 
B.C.E,, for Şippu 1 of the first regnal year of 'Tiglath-pileser 1 (after the new lunar crescent 
had become visible on September 24, 1114 B.C.E,, or -1113 in the astronomical notation, 
at 7:22 PM, ca. 70 minutes after the sunset). 

Based on the Julian date of September 25, 1114 B.C.E,, for the first day of the first 
regnal year of Tiglath-pileser 1, we can now calculate the absolute date of the first day of 
any Assyrian calendar year in the 13th—12th centuries B.C.E. In the appendix at the end 
of the present article, we will specify the absolute dates of day 1 of Şippu for each Assyrian 
calendar year from 1301 to 1093 B.C.E.”* Of course, it must be borne in mind that the ac- 
tual visibility of the new lunar crescent would be subject to factors of unpredictable nature, 
such as the weather conditions in Assyria or the eyesight capabilities of the persons charged 
with the observation; hence, our calculated absolute dates may differ by a day or two from 
what would be the actual absolute date of the beginning of a given Assyrian year. Still, the 
degree of precision, attained in converting Assyrian calendar dates into absolute dates in 
table 4 below, would be unthinkable without a definite reconstruction of the structure of 
the Middle Assyrian calendar. 


VI. The Middle Assyrian lunar calendar and the carlier calendar(s) of Assyria 


While we have shown above that in the 13th—12th centuries B.C.E,, the calendar practiced 
in Assyria was purely lunar, it was apparently not the original calendar of Assyria. For the 
period spanning the 17th—l14th centuries B.C.E,, very few Assyrian documents are known, 
and they do not allow any clear conclusion concerning the structure of the calendar used 
in Assyria in that period. On the other hand, for the 20th—18th centuries B.C.E. (the Old 
Assyrian period), documentary evidence is abundant. Most of it comes from the mound 
of Kültepe in Anatolia, which in the carly second millennium B.C.E. was the location of 
the city of Kaneğ—a city that included a trading colony (£4r44) established by merchants 
from Ağğur.” Assyrian documents were discovered in the archaeological levels Ib and 11 
of kârum Kane3 (the lower city at Kültepe), and the month names mentioned in these 
documents are almost the same as those attested in Middle Assyrian sources, although, 
understandabiy, the forms of the month names used in the Old Assyrian documents are 
generally more archaic from the grammatical viewpoint. The only substantial difference 
between the Old Assyrian and the Middle Assyrian month cycles is the fact that instead of 
“the month of the moon-god” (!1V4$/4), known from Middle Assyrian sources, the level 11 
documents from kârum Kane3 utilize the name “the month of figs” (TÜeinatim).* 
Already in 1976, Mogens Troll Larsen argued that the documents of £4rum Kane3 level 
TI (which are older than those of level Ib) reflect a calendar, in which the months were 
lunar but the beginning point of the year was fixed around the winter solstice. Larsen's 
argument was based on the fact that the date formulae of some level 11 documents record 
eponyms who reccived their office “(out) of the hand” (42 gâte) of other eponyms. Ap- 
parently, succession in the office of the eponym was involved, and Larsen suggested that 
the Assyrian merchants residing at Kane3 identified a year by noting its eponym as the 
successor of the eponym of the preceding year, because the identity of the eponym for the 
current year was not known to them due to cessation of communications between the city 
of Ağ3ur and Anatolia. Since the communications would be most likely severed in winter, 
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which in Anatolia was rather cold and snowy, and since the mention of the 42 gâ?e formula 
is almost exclusively confined to dates located in a restricted group of months—the five 
months from Bölat-ekallim to Ab-3arrâni!9! —|arsen concluded that the Old Assyrian cal- 
endar year began in early winter, and that Bölat-ekallim was the first month of the year. In 
this way, the identity of the eponym for the new year would be often unknown in Kültepe 
several months after the year had begun."*? 

Larsen's proposal was further developed by Klaas Veenhof."3 Veenhof was able to 
identify three mentions of a previously unknown month, 2/b/birum/zibibarum, in docu- 
ments from drum Kane$ level 11. Two mentions of the month 2/bibirum appcar in docu- 
ments dated to specific eponym years. In one year—the eponym year of Puzur-Nirah—this 
month probabiy followed the month Allânâtum, judging by the fact that one and the same 
week spanned in that year parts of the months Allânâtum and z/bibirmm."“* For another 
year—the year after the eponym Idi-Ağğur son of Kubidi—a date in the month Allânâtum 
is attested, beside a date in the month z/bibirum, and the Sa gâte formula in the document 
dated to the month Allânâtum mentions explicitly an eponym “who will take” (52 /44ge'1) 
the office “(out) of the hand” (42 gâte) of Idi-Ağğur. In other words, succession in the office 
of the eponym was expected but had not yet taken place, and the name of the successor 
eponym was unknown.“ 

Based on the these data, Veenhof suggested that z/b/birum was the intercalary month, 
followingafter Allânâtum, and that the unusual dating formula in the month Allânâtum of 
the year designated as $a gate Idi-Ağ8ur son of Kubidi “might reflect the uncertainty at the 
end of the year of a scribe confronted not only with the expected change of year-eponym 
but also with an upcoming intercalary XI1Ith month” In a later study, Veenhof observed 
that Sa gâte datings in the month Allânâtum (without an indication that succession in the 
office of the eponym had not yet taken place) are known for several more eponym years 
of kârum Kane3 level 11,97 and suggested that in all such cases, the reference is to an inter- 
calary Allânâtum, appended after the regular month of the same name. According to this 
proposal, the term z/bibirum was a variant designation for the intercalary Allânâtum."“ 

Veenhof did not address the guestion whether the intercalary Allânâtum belonged to 
the same year as the preceding month by the same name, or was already reckoned as the 
first month of the new year. However, the very fact that two adjacent months were known 
by the same name, without almost any attempt to use a special designation for the inter- 
calary month (except for the three lone mentions of the month z/b/birum), suggests that 
the distinction between the months was made according to the eponym year, to which 
they belonged—.e., that the year ended with the regular Allânâtum, and the intercalary 
Allânâtum, if inserted into the cycle of months, became the first month of the new year.!” 

In this regard, the mechanism of intercalation in the Old Assyrian calendar, recon- 
structed by Veenhof, is somewhat similar to the mechanism of intercalation proposed for 
the Middle Assyrian calendar by Koch.!!9 However, the similarity is only partial, since, as 
shown in sections 11-111 of the present article, the mechanism of intercalation proposed 
by Koch allows the year—whether the eponym year or the so-called normal year” (for 
which no real evidence exists)—to begin with different months, the beginning point of 
the year shifting one month backward each 2.7 years on the average. In contradistinction, 
as pointed out by Veenhof, the evidence from £4rum Kane3 level 11 suggests that the Assyr- 
ian calendar year in this period began regularly with the month Belat-ekallim, around the 
beginning of the winter. In order for the beginning point of the year to remain in the vicin- 
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ity of the winter solstice, a year that began with an intercalary Allâinâtum must have ended 
with the regular Allânâtum and consisted of 13 months rather than 12. In other words, 
with regard to the fundamental guestion of the relation between the calendar year and the 
solar year, the intercalation mechanism of £4rx Kaneğ level 11 reconstructed by Veenhof 
must have been more similar to the mechanism employed in the Babylonian calendar than 
to the mechanism proposed by Koch. 

Whether the intercalation mechanism reconstructed by Veenhof for the Old Assyr- 
ian calendar was employed during the period of £4r4w Kane3 level Ib, is unclear. Larsen 
observed that documents belonging to this period utilize the s2 gâte formula with more 
month names than documents from level 11, and no limitation of the 4a gdze formula to 
a specific part of the Assyrian calendar year is evident. Hence, Larsen argued that during 
the period of &rum Kane3 level Ib, the Assyrian calendar was purely lunar, without inter- 
calation."!! Veenhof, on his part, voiced skepticism concerning this argument, noting the 
paucity of dates with the 42 gâfe formula from the period of £ârum Kane3 level Ib and the 
possibility that political problems of some kind interrupted the orderİy communication 
between Ağğur and Anatolia in other seasons beside the winter. That possibility would 
lead to a situation, in which the Assyrian merchants at Kane3 would remain ignorant of the 
name of the eponym for a new year all the way down to the year's end (so that the sa gâte 
formula would be utilized even in the concluding months of a year).!2 

Currently, it may be possible to establish, which of the two opinions—Larsen's or Veen- 
hof”s—concerning the calendar of £4&r4m Kane3 level Ib was closer to the truth. This can 
be done by collecting the eponyms from the relevant period, for which dates with the s4 
gâte formula and specific month names are known, and locating those eponyms in the 
chronologically ordered list of eponyms, which has been recently discovered at Kültepe 
and which covers, for the most part, the period of £ârum Kane3 level Ib (this list is known 
as KEL G)."* By doing so, one will be able to observe the progression of the months, 
mentioned in the s2 gâze formulae, through the Assyrian calendar year with time, and to 
compare it with the expectable progression of months belonging to the winter season in a 
purely lunar calendar (in which every month moves backward, on the average, 10.89 days 
per year in relation to the solar year cycle). 

This task, however, cannot be accomplished in the framework of the present article, 
and hence the guestion of the origin of the purely lunar calendar employed in Assyria in 
the 13th—12th centuries B.C.E. must be currently left open. What should be stressed is 
the fact that the transition from the Old Assyrian calendar of £4rnm Kanes level 11 to the 
Middle Assyrian calendar of the 13th—12th centuries B.C.E. involved not one but two 
elements of change: the transition from a luni-solar calendar to a purely lunar one (i.e., the 
abandonment of intercalation), and the shift from a year beginning in the month Belat- 
ekallim to a year beginning in the month Şippu (Old Assyrian Şip'im). When cach of these 
changes was introduced, and what the temporal relation between them was, are guestions 
that demand further study. 

Finally, it should be pointed out that the transition from a luni-solar to a purely lunar 
calendar, such as postulated here for Assyria sometime between the 18th and the 13th 
centuries B.C.E. is, in a sense, counter-intuitive, because for a society heavily dependent on 
agriculture—as all the societies in the Ancient Near East were—a calendar correlated with 
the solar year would make it much casier to figure out the timing of agricultural works. 
However, the authorities determining the character of the calendar were obviously not the 
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peasants but the higher echelons of the administrative and cultic hierarchy, who may have 
had their own reasons for different kinds of calendrical changes.!” 

Moreover, it is well possible to figure out the timing of agricultural works in a purely 
lunar calendar, provided that one regularly observes some stellar phenomena, cither in re- 
lation to the cycle of the day (e.g., a series of heliacal or acronychal risings of certain stars) 
or in relation to the progression of the moon through the sky (e.g., observing the day, on 
which the moon approaches a certain group of stars, during a seguence of lunar months). 
A system of observation combining the two abovementioned methods, for different parts 
ofthe year, is used, for example, by the pcasants of the Munnebih tribe in northwestern Ye- 
men, who utilize for administrative purposes the purely lunar Islamic calendar."!“ 

There is nothing to preclude that the Assyrian peasants of the late second millennium 
B.C.E. would do something similar, if the administrative calendar practiced by their rulers 
demanded that. Since the evidence amassed in the present study supports clearly the con- 
clusion that the Middle Assyrian kingdom used, at least in the 13th—12th centuries B.C.E,, 
a purely lunar calendar without intercalation, neither the use of intercalation in Assyria in 
the 20th—18th centuries B.C.E. nor the lesser convenience of a purely lunar calendar for 
an agricultural society can undermine this conclusion. For a present-day scholar, at least, 
the use of a purely lunar calendar in the Middle Assyrian period is a blessing, since it al- 
lows a simpler conversion of Middle Assyrian calendar dates into absolute dates (sce the 
Appendix). 


Appendix. Julian dates for the first day (Sippu 1) of Assyrian calendar years, 1301— 
1093 B.C.E.'7 


Regnal year ofa king Eponym (if known) '!# Julian date of Şippu 1 (B.C.E.)'? 
Adad-nörâri L, year 1 1301, June 25 
Adad-nörâri 1, year 2 1300, June 15 
Adad-nörâri L, year 3 1299, June 4 
Adad-nörâri L, year 4 1298, May24 
Adad-nörâri 1, year 5 1297, May 12 
Adad-nörâri L, year 6 1296, May 1 
Adad-nörâri 1, year 7 1295, April 21 
Adad-nörâri L, year 8 1294, April 10 
Adad-nörâri LI, year 9 1293, March 30 
Adad-nörâri 1, year 10 1292, March 20 
Adad-nörâri 1, year 11 1291, March 9 
Adad-nörâri 1, year 12 1290, February 26 
Adad-nörâri L, year 13 1289, February 17 
Adad-nörâri 1, year 14 1288, February 3 
Adad-nörâri 1, year 15 1287, January 24 
Adad-nörâri 1, year 16 1286, January 14 
Adad-nörâri 1, year 17 1285, January 3 
Adad-nörâri 1, year 18 1285, December 23 
Adad-nörâri 1, year 19 1284, December 12 
Adad-nörâri 1, year 20 1283, December 1 
Adad-nörâri 1, year 21 1282, November 20 
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Adad-nörâri L, year 22 


1281, November 8 


Adad-nörâri L, year 23 


1280, October 28 


Adad-nörâri L, year 24 


1279, October 19 


Adad-nörâri 1, year 25 
Adad-nörâri L, year 26 


1278, October 8 
1277, September 26 


Adad-nörâri L, year 27 


1276, September 15 


Adad-nörâri L, year 28 


1275, September 6 


Adad-nörâri 1, year 29 


1274, August 25 


Adad-nörâri 1, year 30 


1273, August 13 


Adad-nörâri 1, year 31 


1272, August 3 


Adad-nörâri 1, year 32 


1271, July 23 


Shalmaneser I, year 1 


Shalmaneser 129 


1270, July 12 


Shalmaneser 1, year 2 


Muğab3i?u-Sibitti (2) 


1269, June 30 


Shalmaneser 1, year 3 Serriya 1268, June 20 

Shalmaneser 1, year 4 Ağsur-kâğid 1267, June 9 

Shalmaneser I, year 5 Ağsur-musaböi son 1266, May 30 
oflddin-Mer 

Shalmaneser I, year 6 Ağsur-musabs3i son 1265, May 19 
of Anu-musallim 

Shalmaneser I, year 7 Oibi-Ağğur son 1264, May 8 


of Sama3-aha-iddina 


Shalmaneser I, year 8 


Ağssur-nâdin-Sumâte 


1263, April 27 


Shalmaneser I, year 9 


Abi-ili son 


of Aâsur-3umu-löğer 


1262, April 16 


Shalmaneser 1, year 10 


Asğur-âlik-pâni 


1261, April 5 


Shalmaneser 1, year 11 


Musallim-Ağ$ur 


1260, March 25 


Shalmaneser 1, year 12 


Ili-garrâd (?) 


1259, March 15 


Shalmaneser I, year 13 


Oibi-Ağğur son 
of Şilli-Marduk 


1258, March 4 


Shalmaneser 1, year 14 


Ina-pi-Ağğur-liğlim (2) 


1257, February 22 


Shalmaneser 1, year 15 


Adad-sam3i son 


of Adad-Sumu-löğer 


1256, February 10 


Shalmaneser 1, year 16 


Kidin-Sin son 


of Adad-töya 


1255, January 30 


Shalmaneser I, year 17 


Ber-Sumur-l&$ir 


1254, January 19 


Shalmaneser I, year 18 


Ağ&ur-dammeg son 


of Abi-ili 


1253, January 9 


Shalmaneser I, year 19 


Istar-öri$ son 


of Salmânu-garrâd'?! 


1253, December 28 


Shalmaneser 1, year 20 


Bör-böl-lite 


1252, December 18 


Shalmaneser 1, year 21 


Lullâyu 


1251, December 8 


Shalmaneser 1, year 22 


Asâur-ketti-ide 


1250, November 27 


Shalmaneser 1, year 23 


Ekaltâyu 


1249, November 15 


Shalmaneser I, year 24 


Assur-darissunu 


1248, November 4 


Shalmaneser 1, year 25 


Ris-Adad (2) 


1247, October 24 


Shalmaneser 1, year 26 


Nabü-bela-uşur 


1246, October 14 
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Shalmaneser 1, year 27 Usât-Marduk 1245, October 3 
Shalmaneser 1, year 28 Ellil-ağaröd 1244, September 22 
Shalmaneser 1, year 29 Ittab3i-dön-Ağğur 1243, September 11 
Shalmaneser 1, year 30 Ubru 1242, August 31 
Tukulü-Ninurta I, year 1 Tukulti-Ninurta 12 1241, August 19 
Tukulü-Ninurta I, year 2 Oibi-Ağğur son of 1240, August 8 
Ibağsi-ili 
Tukulti-Ninurta 1, year 3 Musallim-Adad son of 1239, July 29 
Salmânu-garrâd 
Tukulü-Ninurta I, year 4 Adad-bel-gabbe son of 1238, July 19 
the king 
Tukulti-Ninurta L, year 5 Sunu-gardü 1237, July 7 
Tukulü-Ninurta I, year 6 Libür-zânin-Ağğur 1236, June 27 
Tukulti-Ninurta 1, year 7 Ağ&ur-nâdin-apli son of 1235, June 16 
the king 
Tukulü-Ninurta 1, year 8 Urad-ilâni (?) 1234, June 5 
Tukulü-Ninurta I, year 9 Adad-uma”i 1233, May24 
Tukulü-Ninurta I, year 10 Abattu son of 1232, Mayl4 
Adad-Sam3i 
Tukulti-Ninurta 1, year 11 Abattu son of 1231, May3 
Adad-Sumur-löğir 
Tukulti-Ninurta 1, year 12 Ağ&ur-daân 1230, April 23 
Tukulti-Ninurta 1, year 13 Etel-pi-Ağ$ur son of 1229, April 11 
Kurbânu 
Tukulü-Ninurta I, year 14 Uşur-namkür-3arri 1228, March 31 
Tukulü-Ninurta I, year 15 Ağsur-böl-ilâni 1227, March 20 
Tukulü-Ninurta I, year 16 Ağsur-zöra-iddina 1226, March 10 
Tukulti-Ninurta 1, year 17 Bör-nâdin-apli (2), 1225, February 27 
Assur-musab3i (?; son of 
Adad-bân-kala?) 12 
Tukulü-Ninurta I, year 18 Ina-Ağ33ur-$umi-aşbat 1224, February 16 
son of Ağğur-nâdin-$ume 
Tukulü-Ninurta 1, year 19 Ninwâyu (6) 1223, February 6 
Tukulü-Ninurta 1, year 20 Adad-3am3i (son 1222, January 26 
of Mariannu?) 
Tukulü-Ninurta 1, year 21 Abi-ili son of Katiri 2 1221, January 15 
Tukult-Ninurta 1, year 22 Salmânu-$uma-uşur 1220, January 3 


Tu 


kulü-Ninurta I, year 23 


Ellilnâdin-apli (2) 


1220, December 24 


Tukulü-Ninurta I, year 24 (ONE 1219, December 13 
Tukulti-Ninurta L, year 25 Kastilia3u (2) 1218, December 3 
TTukulti-Ninurta 1, year 26 Bör-ismanni (?) 1217, November 21 


Tukulü-Ninurta I, year 27 Ili-padâ son 1216, November 11 
of As&ur-iddin (2)129 

Tukulü-Ninurta 1, year 28 1215, October 31 

Tukult-Ninurta 1, year 29 1214, October 20 
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Tukulü-Ninurta 1, year 30 


1213, October 8 


Tukulü-Ninurta 1, year 31 1212, September 28 
Tukulü-Ninurta I, year 32 I211, September 17 
Tukultü-Ninurta 1, year 33 1210, September 7 
Tukulü-Ninurta I, year 34 1209, August 27 
Tukulü-Ninurta 1, year 35 1208, August 16 
Tukulü-Ninurta I, year 36 1207, August 5 
Tukulti-Ninurta L, year 37 1206, July 25 
Ağsur-nâdin-apli, year 1 As&ur-nâdin-apli 1205, July 13 
Ağsur-nâdin-apli, year 2 1204, July 2 


Ağsur-nâdin-apli, year 3 


1203, June 22 


As&ur-nâdin-apli, year 4 


1202, June 12 


Assur-nerâri II, year 1 Ağssur-nerâri II 1201, May31 
Assur-nerârı Ill, year 2 1200, May 20 
Assur-nerâri III, year 3 1199, May9 


Assur-nerâri LII, year 4 


1198, April 28 


Assur-nerâri LI, year 5 


1197, April 17 


Assur-nerâri LI, year 6 


1196, April 7 


Ellilkudurri-uşur, year 1 


Elli-kudurri-uşur 


1195, March 27 


Elli-kudurri-uşur, year 2 1194, March 17 
Elli-kudurri-uşur, year 3 1193, March 5 
Elli-kudurri-uşur, year 4 1192, February 22 


Elli-kudurri-uşur, year 5 


1191, February 11 


Ninurta-apil-Ekur, year 1 


Ninurta-apil-Ekur 


1190, February 1 


Ninurta-apil-Ekur, year 2 1189, January 21 
Ninurta-apil-Ekur, year 3 1188, January 10 
Ninurta-apil-Ekur, year 4 1188, December 30 


Ninurta-apil-Ekur, year 5 


1187, December 19 


Ninurta-apil-Ekur, year 6 


1186, December 8 


Ninurta-apil-Ekur, year 7 1185, November 26 
Ninurta-apil-Ekur, year 8 1184, November 16 
Ninurta-apil-Ekur, year 9 1183, November 6 


Ninurta-apil-Ekur, year 10 


1182, October 26 


Ninurta-apil-Ekur, year 11 


a uy. 197 
Erib-Ağğur!? 


1181, October 15 


Ninurta-apil-Ekur, year 12 Marduk-aha-eri$ 1180, October 4 
Ninurta-apil-Ekur, year 13 Pisgiya 1179, September 23 
Asur-dân 1, year 1 Ağsur-dân 1 1178, September 12 
Asur-dân 1, year 2 1177, September 1 
Ağur-dân L, year 3 1176, August 21 
Asur-dân 1, year 4 1175, August 11 
Ağ&ur-dân L, year 5 1174, July 31 
Asur-dân 1, year 6 1173, July 20 
Asur-dân 1, year 7 1172, July 9 
Asur-dân 1, year 8 1171, June 28 


Asur-dân 1, year 9 


1170, June 17 
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Asur-dân 1, year 10 1169, June 6 
Asur-dân 1, year 11 1168, May 26 
Ağur-dân 1, year 12 1167, May 16 
Asur-dân 1, year 13 1166, May5 
Asur-dân 1, year 14 1165, April 23 
Asur-dân 1, year 15 1164, April 12 
Asur-dân 1, year 16 1163, April 2 
Asur-dân 1, year 17 1162, March 22 
Asur-dân 1, year 18 1161, March 11 
Asur-dân 1, year 19 1160, March 1 
Asur-dân 1, year 20 1159, February 18 
Asur-dân L, year 21 1158, February 7 
Asur-dân 1, year 22 1157, January 27 
Ağsur-dân 1, year 23 1156, January 15 
Asur-dân 1, year 24 1155, January 5 
Asur-dân 1, year 25 1155, December 26 
Asur-dân 1, year 26 1154, December 15 


As&ur-dân 1, year 27 


1153, December 4 


Asur-dân 1, year 28 


1152, November 23 


Asur-dân 1, year 29 


1151, November 12 


Asur-dân I, year 30 


1150, November 1 


Ağsur-dân L, year 31 1149, October 20 
Asur-dân 1, year 32 1148, October 10 
Asur-dân 1, year 33 1147, September 29 
Asur-dân 1, year 34 1146, September 19 
Ağ&ur-dân 1, year 35 1145, September 7 
Asur-dân 1, year 36 1144, August 27 
Asur-dân 1, year 37 1143, August 16 
Assur-dân 1, year 38 1142, August 5 
Asur-dân 1, year 39 1141, July 25 
Asur-dân 1, year 40 1140, July 15 
Asur-dân 1, year 41 1139, July 4 


Asur-dân I, year 42 


1138, June 23 


Ağsur-dân 1, year 43 


1137, June 11 


Asur-dân 1, year 44 


1136, June 1 


Asur-dân 1, year 45 


1135, May21 


Asur-dân 1, year 46 


Pisgiya son of Kağdu, 
Ağsur-Sezibanni son 


of Pauzu!? 


1134, Mayl1l 


Ninurta-tukulti- Ağsur, 


Si vE 
In-seya son 


1133, April 30 


year | of Urad-ilâni 

Mutakkil-Nusku, year 1 1132, April 19 
Assur-resa-i8i 1, year 1 Ağssur-röğa-iği 1 1131, April 8 
Assur-röğa-isi I, year 2 1130, March 28 
Assur-röğa-isi L, year 3 1129, March 17 
Assur-röğa-isi 1, year 4 1128, March 6 
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Assur-resa-i$i 1, year 5 1127, February 24 
Assur-reğa-isi 1, year 6 1126, February 13 
Assur-resa-isi I, year 7 1125, February 3 
Assur-resa-i$i 1, year 8 1124, January 22 
Assur-re3a-i$i I, year 9 1123, January 11 
Assur-rösa-isi 1, year 10 1123, December 31 
Assur-resa-isi 1, year 11 1122, December 21 
Assur-resa-isi I, year 12 1121, December 10 
Assur-reğa-isi L, year 13 1120, November 29 
Assur-röğa-isi L year 14 1119, November 19 
Assur-resa-i$i |, year 15 1118, November 8 
Assur-röğa-isi 1, year 16 1117, October 27 
Ağğur-röğa-i8i 1, year 17 1116, October 16 
Assur-rösa-isi I, year 18 Samağ-apla-öri$ son 1115, October 5 

of Ağsur-S&zibanni 
Tiglath-pileser 1, year 1 Tiglath-pileser I 1114, September 25 
Tiglath-pileser L, year 2 Istu- Ağ$ur-ağamğu 1113, September 13 
Tiglath-pileser 1, year 3 1112, September 3 
Tiglath-pileser 1, year 4 1111, August 23 
Tiglath-pileser I, year 5 1110, August 12 
Tiglath-pileser I, year 6 1109, July 31 
Tiglath-pileser I, year 7 1108, July 20 
Tiglath-pileser 1, year 8 1107, July 10 
Tiglath-pileser I, year 9 1106, June 29 
Tiglath-pileser 1, year 10 1105, June 18 
Tiglath-pileser 1 year 11 1104, June 8 
Tiglath-pileser I, year 12 1103, May 28 
Tiglath-pileser I, year 13 1102, May 17 
Tiglath-pileser 1, year 14 1101, May5 
Tiglath-pileser I, year 15 1100, April 24 
Tiglath-pileser 1, year 16 1099, April 14 
Tiglath-pileser I, year 17 1098, April 4 
Tiglath-pileser I, year 18 1097, March 23 
Tiglath-pileser I, year 19 1096, March 13 
Tiglath-pileser 1, year 20 1095, March2 
Tiglath-pileser 1 year 21 1094, February 19 
Tiglath-pileser I, year 22 1093, February 8 


Notes 


1. Theargument underlying this article was partly presented by the author in a lecture at the conference Liv- 
ing the Lunar Calendar in the Bible Lands Museum, Jerusalem, on January 31, 2010, and in alecture at the 
56th Rencontre Assyriologigue Internationale in Barcelona, on July 27, 2010. 'The article uses the follow- 
ing abbreviations: 4Hw — von Soden, W. E, 1956-81, Akkadisches Handwörterbuch (Wiesbaden: Harras- 
sowitz); CAD — Oppenheim, A. L. et al. (eds.), 1956-, The Assyrian Dictionary of #he Oriental Institute 
of he University of Chicago (Chicago: The Oriental Institute); GAG — von Soden, W. E., 1995, Grundriss 
der akkadischen Grammatik, 3rd edn., with cooperation of W. R. Mayer, Analecta Orientalia 33 (Rome: 
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12. 
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Pontificium Institutum Biblicum); K4K — Schroeder, O., 1920, Keifsehrifitexte ans Assur verschiedenen 
Inhalts, Wissenschaftliche Veröffentlichungen der Deutschen Orient-Gesellschaft 35 (Leipzig: Hin- 
richs); MARV I-LI — Freydank, H., 1976-82, Miştelassyrische Rechisurkunden und Verwaltungstexte, 1-11, 
Vorderasiatische Schriftdenkmâler der Staatlichen Muscen zu Berlin 19, 21 (Berlin: Akademie-Verlag); 
MARVLLI — Freydank, H., 1994, Miztelassyrische Rechtsurkunden und Verwaltungstexte, UL, Wissenschaft- 
liche Veröffentlichungen der Deutschen Orient-Gesellschaft 92 (Berlin: Gebr. Mann); MARV IV-VLI — 
Freydank, H., 2001-2006, Mirtelassyrische Rechisurkunden und Verwaltungstexte, W-VL, Wissenschaftli- 
che Veröffentlichungen der Deutschen Orient-Gesellschaft 99, 106, 109, 111 (Saarbrücken: Saarbrücker 
Druckerei und Verlag); MARV VUI-IX — Freydank, H., 2007-2010, Mirtelassyrische Rechisurkunden 
und Verwaltungstexte, VUL-IX, Wissenschaftliche Veröffentlichungen der Deutschen Orient-Gesellschaft 
119, 125 (Wiesbaden: Harrassowitz); RIMA 2 — Grayson, A. K., 1991, Assyrjan Rulers of he Early First 
Millennium, 1(1114-859 B.C.E.), The Royal Inscriptions of Mesopotamia, Assyrian Periods 2 (Toronto: 
University of Toronto Press). 

Bloch (2008); Bloch (2010a). Some corrections to those reconstructions are reguired now (see below, 
nn. 121, 123, 125), but the essential arguments presented in the abovementioned studies remain valid. In 
addition, the present author has reconstructed the order of the eponyms during the brief reign of Ninurta- 
tukulü-Ağğur, about seventy years after the death of Tukulti-Ninurta 1, and figured out several groups 
of eponyms belonging to the 28 years that elapsed from the death of Tukulti-Ninurta I to the death of 
Ninurta-apil-Ekur, as well as the chronological relations between those groups (Bloch 2010c). The specific 
order of the eponyms within most groups of eponyms belonging to the period from the death of Tukulti- 
Ninurta I to the death of Ninurta-apil-Ekur cannot yet be established. However, for some groups such 
order has been reconstructed, and it will prove important for our present study. 

Bloch (20106). 

Since out of the whole Middle Assyrian period, evidence shedding light on the structure of the Assyrian 
calendar is currently available only for the 13th—12th centuries B.C.E. (and the early 1 Ith century B.C.E.), 
we will use the term “Middle Assyrian calendar” with reference to the calendar practiced in Assyria during 
this period. When calendars practiced in Assyria before the 13th century B.C.E. are discussed, that will be 
specificd explicitly. 

For the emergence of the Standard Mesopotamian calendar between ca. 1750 and ca. 1500 B.C.E,, see 
Cohen (1993), pp. 297-305. 

Just as the adoption of the Standard Mesopotamian calendar by the Jews in the 6th century B.C.E. is com- 
monly perceived as adoption of the Babylonian calendar. 

See Cohen (1993), pp. 297-298. 

According to the calculations of Huber et al. (1982), p. 7, one in every 1000 lunar months observable in 
Babylonia would consist of 31 days; yet, it is not clear whether the administrative calendrical practice al- 
lowed for a 31-days month, or rendered any day following the 30th day of a given month as the first day 
of the next month, regardless of the actual observation of the lunar crescent. A month lasting 28 days is 
known from a record dating to the 7th century B.C.E.—see Parker and Dubberstein (1946), p. 4. 

For the practice of intercalation and the recording of intercalary months in the Babylonian calendar in the 
second half of the second millennium B.C.E,, see Brinkman (1976), pp. 400—401. 

Cohen (1993), pp. 300-301. The full-scale adoption of the Babylonian calendar occurred probabiy only 
late in the reign of Tiglath-pileser 1, since the carliest administrative document from his reign bearing only 
a Babylonian date is dated to the eponym year of Ippar3idu, which was the 32nd regnal year of Tiglath- 
pileser I (out of 39 years of his reign) —see Borger (1957-58). 

Freydank (1991), p. 81. The evidence for 29-day months is limited, since in administrative recording, As- 
syrian months were normaliy reckoned as consisting of 30 days, probabiy regardless of the actual state of 
the calendar (but see below, nn. 67-68). The same principle was at work in Mesopotamian administrative 
practices from the late third millennium B.C.E. onwards—see Englund (1988), pp. 124-125. 

For alist of ca. 900 documents from the Middle Assyrian period, almost all of them bearing dates and 
published before the late 19708, see Saporetti (1979), pp. 175-184. Since then, more than a thousand 
new documents from that period were published, mostly in volumes 11-IX of the MARV series, and a 
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substantial part of those documents include date formulae. 

Weidner (1928-29); Weidner (1935-36), pp. 28-29. 

Sce, e.g., Hunger (1976-80), p.299; Cohen (1993), pp. 239-241. 

Koch (1989), pp. 132-141. 

Huber (1999-2000), p. 287; Veenhof (2000), pp. 141-142. 

Deller (1987), p. 62; Freydank (1991), p. 81; Gasche et al. (1998), p. 50. 

Sce, e.g., Huber (1999-2000); Reade (2000); Sassmanshausen (2006), p. 165. 

Koch (1989), p. 135. 

For the text of Astrolabe B and a discussion of its origin, content and significance in the development of 
Mesopotamian astronomy and cosmology, see Horowitz (forthcoming). The present author is grateful to 
Prof. Wayne Horowitz for allowing consultation of this work. 

For the Babylonian origin and the date of the activity of the sons of Ninurta-uballissu, see Bloch (2010b); 
for the eponym year of Ikkâru, to which KAV 218 is dated, see also Bloch (2010c), pp.28-29, n. 18. 
Freydank (1991), pp. 82-86. The following table is based on Freydank's publication, updated in accor- 
dance with the hand-copies of the relevant documents, which have been published meanwhile in the 
MARY series. 

The siglum VAT indicates registry numbers of documents kept in the Vorderasiatisches Muscum zu Ber- 
lin. 

In the Middle Assyrian period (in fact, until the second half of the 10th century B.C.E.), Assyrian kings 
normalİy carried out the office of the eponym in their first full regnal year —see Bloch (2010c), pp. 24-25, 
n. 9,and the carlier literature cited there. 

Koch (1989), pp. 140-141. 

VTU7214-h|zr-DINGIR.MES &a tar-şi 'TUSU'UD”. xx. KAM İma) '"IZKIMUIBILA-E'SAR"RJAJ, “(The 
month MuhJur-ilâni, which is during the month Dwüzu, day |x, the eponym year of | Tiglath-pileser (1)” 
(MARYU2, 1-29), 

Koch (1989), pp. 139-140. 

In fact, the mechanism of intercalation proposed by Koch does not even allow his “normal year” to begin 
always around the spring eguinox (or any other fixed point of the solar year), because the beginning point 
ofthe “normal year” still moves backward in relation to the solar year cycle, with the movement of the lunar 
months, and it is only the name of the month beginning the “normal year” that changes with intercala- 
tion. For the “normal year” to begin at a more or less fixed point of the solar year cycle, the possibility of'a 
“normal year” consisting of 13 months should be provided for, and such possibility is absent from Koch's 
proposed mechanism of intercalation. 

See Brinkman (1976), pp. 400-401. 

TTheoreticalIy, one could argue that the correspondence between Assyrian Hibur and Babylonian Abu in 
MARV 173 isa scribal error. However, the fact that this correspondence is also supported by the document 
MARV IX 42, which was unknown to Koch, suggests that the correspondence between Assyrian Hibur 
and Babylonian Abu in the eponym year of Tiglath-pileser 1 is valid. 

Freydank (1991), p. 84. 

TUZ-buy-MAN.MES-ni TUSU UD.26.KÂM i-mu' "Hi-ia-sa-in-'4”, “The month Abu-3arrâni (which is) 
the month Dwüzu, day 26, the eponym year of Hiyağâyu” (MARVIX 16, 7-8). 

Or around the autumn eguinox, if one assumes that the “normal year” serving as the base for intercalation 
in the Middle Assyrian calendar lasted from autumn to autumn, as proposed by Veenhof (2000), p. 142. 
The conclusion that among the documents from the eponym year of Hiyağâyu, the scribal error appcars in 
MARVIX 16, rather than in MARK V 42, is based on the fact that the correspondence between the Assyr- 
ian and the Babylonian months expressed in MARK V 42 is confirmed by the correspondence between the 
Assyrian and the Babylonian months expressed in MARK 1 62 —sce Freydank (1991), p. 85, and cf. above, 
n. 30. 

RIMA2, A.0.87.4, 44-51, 94, 

See above, n. 24. 

Grayson (1980-83), p. 112. 
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Note that this assumption disagrees with the intercalation mechanism for the Middle Assyrian calendar 
proposed by Koch, but agrees with the intercalation mechanism proposed by Weidner (that mechanism 
will be refuted in section IV of the present article). 

The text known by the excavation number Assur 4530 was published by Tchinkowitz (1968-69); for the 
reading of the date formula, see Saporetti (1979), p. 159. 

The scribe who produced the text Assur 4530 was Samağ-zöra-iddina son of Sama3-$umu-löğir. This seribe 
stemmcd from a family, which had been probably active in Ağğur for at İcast four generations—sce Sa- 
poretti (1978). Yet, insofar as the use of Babylonian dates is concerned, Samağ-zöra-iddina son of Samağ- 
Sumu-leğir appcars to have been several years ahcad of the practice introduced into Assyrian administrative 
recording during (or shortly before) the reign of Tiglath-pileser 1. The earliest Assyrian text, bearing a 
double-date formula that utilizes both an Assyrian and a Babylonian month—the liver omen text VAT 
13798 —was copicd by Samağ-zöra-iddina son of Samağ-3umu-lö3ir ca. five years before the first regnal year 
of Tiglath-pileser 1; see Freydank (1991), p. 86. 

The siglum DeZ indicates registry numbers of documents kept in the museum of Der ez-Zör, Syria. 

This letter was puiblished by Cancik-Kirschbaum (1996), no. 6. 

Cancik-Kirschbaum (1996), p. 117. 

TUZ -la-na-tu UD.27.KÂM li-mu "Ina-l4A'Sur-MU-aş-bat (Cancik-Kirscehbaum 1996, no. 6, 2"-3"'). 
Bloch (2010), pp. 19-25,31-32. In fact, our argument in that study was partly based on establishing the 
chronological relationship between the eponym years of Ağğur-zâra-iddina and Ina-Ağ3ur-Sumi-aşbat on 
the assumption that the Middle Assyrian calendar was purely lunar; thus, using the conclusions of that ar- 
gument to establish the character of the Middle Assyrian calendar might lead to circular reasoning. How- 
ever, in another study the present author has offered a different line of evidence for identifying the eponym 
year of Ina-Ağğur-dumi-aşbat with the 18th regnal year of Tukulü-Ninurta 1, based on the document VAT 
18100 (MARV IV 34) and on the chronological data for Babylonia following the capture of Kağtilia$ IV 
by Tukulti-Ninurta 1. That line of evidence, which does not depend on the guestion of intercalation in the 
Middle Assyrian calendar, indicates that three years had probabiy elapsed between the eponym year of Ina- 
Ağğur-$umi-aşbat and the eponym year of Abi-ili son of Katiri, which was identificd by the present author 
with the 21st regnal year of Tukultı-Ninurta I (Bloch (2010c), pp. 70-73, and see below, n. 72). It should 
be noted that the date formula of MARV IV 34 (11. 24'-25') reads TUNIN-E.GAL-7 UD.16.KÂM /fi-mu 
»İL4-5/'-DINGIR, “The month Bölat-ekalli, day 16, the eplonym year of| Abi-ili”; in Bloch (20106), p. 
70, n. 37, the determinative preceding the name of the eponym was mistakenly restored as “rather than ”. 
Cancik-Kirschbaum (1996), no. 6, 8'-15'. Our translation differs from the German translation of Cancik- 
Kirschbaum in interpreting the verbal form 574/54 in |. 15' as meaning “may they crush” rather than “may 
they weave” (for the meanings “to beat, crush” and “to weave” of the Akkadian verb #24h454, see AHw, 
pp. 580a-581b; CAD M/1, pp. 71b—78b). 'The present author is indebted for his translation to a personal 
remark of Prof. Shalom M. Paul of the Hebrew University of Jerusalem. This translation will be substanti- 
atedin n. 48 below. 

Gil (2004), pp. 82-83. 

For this reason, we translate the verbal form /542hiş4 in DeZ 3320, 15', as “let them crush” rather than “let 
them weave”: the crushing of stalks of #lax into fibers was closely associated with the tying of the fibers in 
bundles after the second retting, whercas weaving would demand preliminary spinning of the fibers into 
thread (see Vogelsang-Eastwood (1992), p. 13), and spinning is not mentioned in the letter DeZ 3320. 
Our interpretation implies that the seguence of actions expressed by the verbal forms /kswrü /imhişü is 
put in the letter in the reverse order, compared to the order in which those actions were actualiy carried 
out during the procession of #lax (crushing of the stalks into fibers would be done before tying the fibers 
in bundles). However, the sender of the letter could have placed a greater emphasis on tying the fibers in 
bundles, because he reguested from the addressce instructions related specificalIy to the tying. 

Huber et al. (1982), pp. 8-9. 

Horowitz (1996), pp. 42—44. The carliest evidence for the Babylonian calendrical theory, demanding the 
spring eguinox to take place on Addaru 15, is the text BM 17175417284, dating to the first half of the 
second millennium B.C.E.—see Hunger and Pingree (1989), pp. 163-164, pl. XIlla. 
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As argued, on somewhat different grounds, by Huber et al. (1982), pp. 9—10. 

AL dates, employing names of the months that are used in both the Julian and the Gregorian calendars, 
are specified in the present article in the terms of the Julian calendar. The dates of astronomical phenom- 
ena, cited in the present article, have been obtained through Alcyone Astronomical Software (http:// 
www.alcyone.de), for the locality of Babylon. The distance from Asur to Babylon is negligible for the 
purposes of calculating the basic variables pertaining to the astronomical phenomena discussed in the 
present article. 

Bloch (20100). 

We should account for the possibility that this mechanism was indeed employed in the Middle Assyrian 
calendar, until that possibilty is refuted (which will be done in section IV of the present article). 

The evidence furnished by the correspondences between the Assyrian and the Babylonian months in the 
first regnal year of Tiglath-pileser 1, on the one hand, and by the letter DeZ 3320, on the other hand, also 
supports the conclusion of our carlier study (Bloch (2010c), pp. 64-78), according to which Ağğur-dân 
I reigned 46 years, as recorded in the Khorasabad and the SDAS manuscripts of the Assyrian King List, 
rather than 36 years (as assumed by many scholars following Boese and Wilhelm (1979). I£ Ağğur-dân 
I reigned 36 years, then the displacement of Allânâtu 27 in the 18th regnal year of Tukulü-Ninurta 1, 
compared to the first regnal year of Tiglath-pileser I, must be reduced by 10.89 x 10 — 108.9 days, ie,, 
by ca. 3.5 months, both with regard to the possibility that the Assyrian calendar year consisted always of 
twelve lunar months and with regard to the possibility that a thirteenth month was added to the Assyrian 
calendar year once in every 2.7 years, on the average, in accordance with Weidner's proposed mechanism 
ofintercalation. On the first possibility, day 27 of Allânâtu would occur in the 18th regnal year of Tukulti- 
Ninurta I between early March and late May; on the second possibility, day 27 of Allânâtu would occur in 
the 18th regnal year of Tukulti-Ninurta 1 between early April and late June. Neither of these results fits the 
scason of the solar year cycle, in which day 27 of Allânâtu must have occurred in the 18th regnal year of 
Tukulü-Ninurta I according to the letter DeZ 3320 (August-September). Conseguently, the proposal that 
Asğur-dân I reigned 36 years must be rejected. 

)'PAP'S LIM 9 ME 49 <KUS$ UDUNİTA.MES> 1 ME 28 <KUS UDUNİTA.MES pdr-ga-ni-ti- 
> 35 <KUS UDUNIM> 89 <KUS UDUMAS> KUS UDUMES 17) g4 2 MUMES ia piri le-a-n€ 
sa SISKUR.MES ©) ga Sa ku-ru-ul-ti-e "Sa" im-ta-hi-ru-ni 5) NİG.SID.MES sa-ab-tu-tu sa "İMAR.TU- 
'MU-PAP GAL sa-pi-e, “Total: 5949 <hides of sheep>, 128 <hides of meadow-fed sheep>, 35 <hides 
of spring-lambs>, 89 <hides of male goats>. (These are) hides of small livestock for two years, (recorded) 
according to the writing-boards of the sacrifices belonging to the animal-fatteners, which have been re- 
ceived. Accounts made by Amurru-$uma-uşur, the chief knacker” (MARV LI 19, rev. 10'-13). The total 
numbers for the different categories of sheep and goats appcar in the columns of the table, whose captions 
(obv., 1) refer to the relevant categories; those captions have been added to the above citation in pointed 
brackets, for the sake of clarity. For /4242e74 (UDU) pargâni'u “meadow-fed sheep” and xrişu (UDUMAS) 
“billy-goat” see Jakob (2003), p. 368; AHw, pp. 833a-b, 1430b—-143l1a; CAD P,p. 184a, CAD U/W, pp. 
227b-230b. 

TUSi-pu (MARVTI 19, obv.2, 16); T“pi-bur (MARK TI 19, obv. 14, rev. 8"). 

li-mu "Ü-sa-atSAMJAR.UTUJ (MARK 11 19, obv. 15); Gi-mu PMEN.LİL-SAG' (MARK LI 19, rev. 9"). 
Weidner (1928-29), who referred to this document by its excavation number, Assur 13058 kl. 
Ehelolfand Landsberger (1920). 

The same, and erroncous, interpretation of the evidence cited by Ehelolf and Landsberger as indicating 
that the Middle Assyrian calendar year could begin with any of several different months was adopted by 
Koch (1989), pp. 132-138. 

Bloch (2008), p. 147. 

Bloch (20106). 

Weidner (1935-36), p. 29. 

As proposed by Veenhof (2000), p. 142. 

Sce above, n. 52. 

The restoration “day 2/6)” is based on the assumption that the total time-span, I month and 24 days, was 
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in accordance with the record ofits limit points, and on the common practice of Middle Assyrian adminis- 
trative texts to include both limit points of'a recorded time-span in the specified duration of that span (for 
these recording practices, see Freydank (1991), p. 81). I£ the record were based on reckoning the duration 
of both the month Muhur-ilâni and the month Abu-ğarrâni (immediately preceding Hibur) as 30 days 
cach, the beginning point of the time-span recorded in MARV LI 174, 61-62 should have been day 27 
of Muhur-ilâni. Although the number of the day in 1. 61 is damaged, the hand-copy of the tablet shows it 
clearly as consisting of two angular wedges (Wixkelhaken), which record the number 20, and of at least one 
vertical wedge following them. The height of that wedge indicates that the vertical wedges following the 
two Winkelhaken were arranged in two rather than three rows. This, however, does not fit the recording 
ofthe number 7 in the document MARV LI 174, which consists of seven vertical wedges arranged in three 
rows, with only one wedge in the bottom row, in the leftmost part thereof (compare, e.g., the recording of 
day 27 of the month Muhur-ilâni in 1. 89). Conseguently, it is most likely that not more than six vertical 
wedges appcared after the two Winkelhaken at the end of the preserved part ofl 61, i.c., that the time-span 
recorded in Il. 61-62 began on day 26 of the month Muhur-ilâni. In this case, the only way for the limit 
points of this time-span to fit its recorded duration (1 month and 24 days) is on the assumption that in 
the record of the duration of the time-span, “one month” stood for 30 days, whercas in reality, cither the 
month Muhur-ilâni or the month Abu-3arrâni was 29 days long. The record in 1. 67 indicates that the 
month Abu-darrâni (in the eponym year of Abi-ili) was 30 days long: only on this condition could the 
time-span from day 29 of Abu-3arrâni to day 20 of Hibur, with both limit points included, number 22 
days as recorded. Hence, one must conclude that the month Muhur-ilâni in the eponym year of Abi-ili was 
29 days long, and the records for this month are to be added to other evidence of 29-day months in the 
Middle Assyrian period (for which see above, n. 11). 

Reading based on the join of MARK LI 17 and the fragment VAT 18007f (MARK IV 171); see Freydank, 
MARV IV, p. 14. From the text preserved on the tablet (as shown on the hand-copy) it appears that the 
recorded time-span began on day 28 of the month Muhur-ilâni, because the record for the number of 
the day (at the end ofl. 78) consists of two Winkelhaken followed by at least seven vertical wedges; the 
arrangement of the vertical wedges in two rows indicates that the number of the day could not be 27 or 
29 (sce the preceding note). The number of the day in the end point of the recorded time-span (1. 79), 
although slightly damaged, can only be 9, judging by the fact that this number consists of three rows of 
vertical wedges, with three wedges in the bottom row. The limit points of the recorded time-span (day 28 
of Muhur-ilâni and day 9 of Şippu) can match its total duration, 2 months and 11 days, only if it is assamed 
that in the record of the duration of the time-span, “one month” stood for 30 days, whercas in reality, one 
ofthe months included in that time-span was 29 days long. This fits the conclusion reached in the preced- 
ing note, according to which the month Muhur-ilâni in the eponym year of Abi-ili consisted of 29 days 
only. 

Reading based on the join of MARK II 17 and the fragment 18109c (MA4RV IV 167); see Freydank, 
MARV IV, p. 14. Enough of the name of the eponym is preserved to identify it as Salmânu-Suma-uşur (cf. 
1. 89-90 below). 

Reading based on the join of MARVTII 17 and MARV IV 167. In the end point of the recorded time-span, 
the restoration of the month name as Klalmartu)| is secured by the mention of the starting point (day 27 of 
the month Muhur-ilâni) and of the total length of the time-span (4 months and 20 days). The total length 
of the time-span also indicates that the number of the day in the month Kalmartu is to be read as 20 rather 
than 2. That number is written on the right edge of the tablet, and this may have caused the wedges form- 
ingit to appear vertical rather than (properly) angular. 

The absence of the eponym name in the specification of the end point of the recorded time-span is surpris- 
ing, but the broken space at the end of. 93, as indicated on the hand-copy of the tablet, is insufficient for 
restoring the name of the eponym. 

Bloch (2010a), pp. 27-32. The placement of the eponym year of Abi-ili son of Katiri no carlier than the 
21st regnal year of Tukulü-Ninurta 1 is based on the reconstruction placing 20 eponyms from the reign 
of that king before the eponym year of Abi-ili. 'The placement of the eponym year of Abi-ili son of Katiri 
no later than the 21st regnal year of Tukulti-Ninurta 1 is based on ration lists from Tell Sah Hamad (Dür- 
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Katlimmu), which indicate that Mannu-bal-I$tar daughter of Piradi, born no later than the eponym year 
of Oibi-Ağğur son of Ibağgi-ili (the 2nd regnal year of Tukulti-Ninurta 1), was still registered in the age- 
category of Zalmittu, “apprentice” in the eponym year of Salmânu-$uma-uşur. Analysis of the age-catego- 
ries, to which members of the working class were assigned in Middle Assyrian documents, by the present 
author has led to the conclusion that a girl would pass from the category of /4r/f4, “adolescent? to that of 
talmittu at the age of 14 years, and from the category of #almittu to that of sa Sipri, “adult worker? at the 
age of 20 years or, prior to that age, upon marriage (Bloch (2008), pp. 159-165). 1£ the eponym year of 
Abi-ili was the 21st regnal year of Tukulti-Ninurta 1, and the eponym year of Salmânu-$uma-uşur was his 
22nd regnal year, and if Mannu-bal-Itar was born in the eponym year of Oibi-Ağğur son of Ibağği-ili, then 
by the eponym year of Salmânu-$uma-uşur she would be exactly 20 years old—the upper boundary of the 
age-category Zalmittu for unmarricd working-class women. However, as admitted by the present author, 
the specific age for the passage from one age-category to another may have varicd by a few months, or even 
a year, in each direction (Bloch (2008), pp. 161, 165). In this regard, another set of data, not accounted in 
our previous studics, must be pointed out. According to the ration list DeZ 30824 from Tell Söh Hamad, 
Rabât-Nisaba, a daughter of the peasant Ağ3ur-ubla, was registered as 44 //4i, “suckling” in the eponym 
year of Ağğur-nâdin-apli, which was the 7th regnal year of Tukulti-Ninurta 1, and according to the ration 
list DeZ 3272, she was registered as 4477/4 in the eponym year of Salmânu-Suma-uşur (Röllig (2004), pp. 
39, 42). Assuming that the Rabât-Nisaba was born in the eponym year of Ağ3ur-nâdin-apli and that the 
eponym year of Salmânu-$uma-uşur was precisely the 22nd regnal year of'Tukulti-Ninurta 1, Rabât-Nisaba 
would be registered as /4r/#n at the age of 15 years. This possibility still fits the general definitions of 
Middle Assyrian age-categories, which emerge from the analysis presented in Bloch (2008), pp. 159-165, 
although it stretches the margin of variation for the passage from the category of #4ri/u to that of #almitiu 
to its apparent maximum (a whole year after the age of 14). It should be observed that according to the data 
for southern Mesopotamia in the 22nd-21st centuries B.C.E,, children passed into the category of full 
Hedged adult workers between the age of 13 and 15 years (Waetzoldt (1987), p. 133). Such model cannot 
fit the data of Middle Assyrian ration lists from Tell Söh Hamad, which indicate that the passage from the 
category of apprentice ((a/midu/ talmittu) to that of adult worker (44 sipri) took place between 14-15 and 
20 years of age. However, the placement of any more eponyms, beyond those indicated in Bloch (20103), 
in the reign of Tukult-Ninurta 1 before the eponym year of Abi-ili son of Katiri (with the exception of the 
correction suggested below, n. 123), would result in allowing a pre-apprentice status (4477/4) for Rabât- 
Nisaba daughter of Ağğur-ubla past her 15th birthday, and that appcars to be precluded. 

To be sure, the duration of ca. 91.3 days for a season of the solar year is an average figure. The actual as- 
tronomical data for Mesopotamia in the 13th—12th centuries B.C.E. (see above, n. 52) indicate that the 
scasons of summer and winter (from the summer solstice to the autumn eguinox and from the winter sol- 
stice to the spring eguinox) consisted indeed of ca. 91.3 days, with the margin of deviation not greater than 
a few hours. On the other hand, the season of autumn (from the autumn eguinox to the winter solstice) 
consisted in the same period of ca. 88.3 days, and the season of spring (from the spring eguinox to the sum- 
mer solstice) consisted of ca. 94.3 days, with margins of deviation of the same magnitude. However, the 
displacement of ca. 103.89 days between the beginning points of the 28th regnal year of Shalmaneser 1 and 
the 22nd regnal year of Tukulti-Ninurta | is still greater (by ca. 9.6 days) than the duration of the longest 
scason of the solar year cycle. 

PWNIN-TE.GAL-5 UD.15.KÂM 5-4 "TMAMAR.UTU-SES.KAM'(MARV V 8, 67). 

For the translation of Akkadian dispx, rendered by the logogram LÂL, as “fruit syrup” rather than “honey” 
see Freydank (2007), p. 70, n. 1, and the carlier literature cited there. 

For a description of the archive Assur 18767, see Pedersen (1985), pp. 43, 49. 

Freydank (1997); Jakob (2003), pp. 177-178. 

For the interpretation of the term a/ahhennu in Middle Assyrian sources as “baker” see Jakob (2003), pp. 
391-394. However, while professionals recorded in Middle Assyrian sources as a/ahhennü would be nor- 
mally occupied with baking, they could be sometimes entrusted with responsibility for other tasks (e.g,, 
fattening animals). 

Following this line, there is another record, which sheds some light on the procedure recorded in the docu- 
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ment: 5 SİLA İ 45-724 İ.SUR Sa 'ki-mu-su' tab-ku-ni SE İ.GIS.MES lata! id-din tup-'pu-su" sa-ab-ta-'ar", 
“5 gü of oil instead of (what) the oil-presser, his representative, spilled; he did not give sesame; his tablet is 
executed (in an officially valid manner)” (MARV V 8,20—21; for the collocation /4ppa sabâtfu “to execute a 
tablet (in such a way as to render it officialIy valid)” see Postgate (1986), pp. 18-21). The 3 m. sg. pronomi- 
nal suffix -Sx refers here, in all likelihood, to Büniya, who is mentioned at the end ofl. 19 of the document. 
The mention of an oil-presser (İ.SUR, s4/hi/4) acting as a representative of Büniya (44 kimüsu—ct. AHuw, p. 
477a, sw. kima, Ta; CAD K, p. 369a, sv. kirma, a 4") indicates that beside supplying sesame for the temple 
of Ağğur, Büniya was reguired, or found it preferable on his own initiative, to provide the temple with the 
end-product, for which sesame was intended—i.c., with oil. He evidently hired a professional oil-presser 
to produce oil from the sesame, but the latter spilled the oil (for the use of the stative form #2bk4ni, in the 
subjunctive, with an active meaning, cf. G4G $77e), and Büniya was held responsible for restoring the lost 
amount of produce to the temple. For some reason, he preferred to compensate the temple with oil rather 
than with sesame (for the indicative use of /4 in the main clause |s“24mas*amme lâ iddin), characteristic of 
Middle and Neo-Assyrian usage, cf. GAG $122a). However, the rest of the produce, which Büniya had 
to supply to the temple, beside the compensation for the oil spilled by his representative, he evidentiy 
delivered in the form of sesame. The only other person mentioned in MAR V 8 to deliver sesame (three 
homers thereof) is ”S7-/4-4/-/4 İ'SUR), “Siyaütu the oil-presser” (1. 25), which indicates that a person's 
profession did not determine the form, in which the produce was supplied. It is not clear why most persons 
mentioned in the document supplied the end-product (oil) rather than the raw material (sesame), but it 
stands to reason that at least some of them also hired professional oil-pressers to produce the oil. 

Written over erasure. 

The month name is restored as |AllanJâtu based on the fact that in the Middle Assyrian cycle of months, 
this month immediately precedes the carliest month, for which a record of delivery appcars in the part 
of MARV V 8 detailing the deliveries made in the eponym year of Erib-Ağğur—viz., the month Bölat- 
ekalli (11. 28-29). For the comparable instances of the month-name Allânâtu appcaringin the genitive case 
(Uallânâte), when demanded by the syntax, in Middle Assyrian sources, see, e.g,, Röllig (2008), no. 22, 1. 
34, and no. 28,1. 15. Our restoration assumes that a record of a delivery in the month Allânâtu appeared 
somewhere in the damaged part of MARV V 8, which covers the eponym year of Erib-Ağğur (Il. 33—44). 
Since the mention of a delivery in the month Allânâtu would come after the mention of the delivery in the 
month Bölat-ekalli, it would be also out of chronological order with the preceding records, as is character- 
istic for the records of the deliveries made in the eponym year of Erib-Ağğur. 

However, it is unclear why in the part corresponding to the eponym year of Erib-Ağğur there are two 
records of deliveries by Mannu-bal-Ağğur, the priest of Itar-of-the-stars (*Ma-nu-bal-A5-Sur SANGA $4 
“tir MUL, MARV V 8,23, 26). Since these records are not accompanied by dates, nothing can be said 
about their temporal arrangement. 

The conclusion that the eponym years of Erib-Ağ$ur and Marduk-aha-öri$ were two successive calendar 
years is supported by the document VAT 15472 (MARV 111 30; Freydank (1992), no. 29), which speaks of 
missing produce for the regular offerings in the temple of Ağğur “for two years, for the eponym year of Erib- 
Asur and the eponym year of Marduk-aha-öris” (44 2 MUMES iz fi-me "SU-A-sur 4 li-me "AMAR. 
UTU-SES-KAM, MARK 11 30, 3-5). 

Bloch (2010c), pp. 30-39, esp. p. 39, n. 39. The eponym years of Erib-Ağğur and Marduk-aha-öri$ belong 
to group 7, out of the cight groups of eponyms listed there. 

Weidner (1935-36), pp. 32-33. The text is cited here according to Weidner's hand-copy of the table. 
Weidner (1935-36), p. 28. 

Dr. Baker proposal was presented at the 56âme Rencontre Assyriologigue Internationale in Barcelona, 
July 28, 2010, and is based on interpreting the term 74ppi($1), as a reference to a period of time, in the 
light of its use in Neo-Babylonian and Neo-Assyrian administrative and economic documents, where the 
evidence for the meaning “one year” is compelling. A pre-publication version of Dr. Baker's study is now 
available online: http://iowp.univic.ac.at/?gnode/192. 

Bloch (20106), pp. 55-64. Mesopotamian chronological practice, as established from the 14th century 
B.C.E, onwards, counted the official regnal years of a king from the first New Year's Day after his enthrone- 


56 Yıcar BLOCH 


ment. The period of time from the actual enthronement ofa king to the next New Years Day was known as 
the accession year (76 Sarrüfi, surrü Sarrüti)—see Brinkman (1976), p. 403; Tadmor (1958), pp. 27-28. 

89. Fortheinterruption of the orderly nomination of the yearly eponyms following the eponym year of Da”âni- 
Ninurta, see Freydank (1991), pp. 101-102, 130. For the placement of the eponym year of Da”âni-Ninurta 
in the reign of Ağdur-dân I, see Freydank (2007), pp. 74-75. 

90. See above, nn. 44—45. 

91. Another calculation presented in section II of the present article, which demonstrated that if the mecha- 
nism of intercalation proposed by Weidner were employed in the Middle Assyrian calendar, Allânâtu 27 
would occur in the 18th regnal year of Tukulti-Ninurta 1 between late July and mid-October, can now be 
discarded, after we have refuted Weidner's proposed mechanism of intercalation. 

92. Tikna TUYy-zal-li TAB (UJD.'25.KÂM ö-me “UTU-'TBILA-KAM,, “In the month Kuzallu (which 
is) the month Tebâtu/Kanünu, |dJay 25, the eponym year of Sama3-apla-öri3” (MARV VI 86, document, 
12-13). 

93. For the correspondences between the Assyrian and the Babylonian months in the eponym year of Itu- 
As$ur-ağâmğu, see Freydank (1991), p. 84. For the placement of the eponym year of IStu-Ağ3ur-ağimâu 
immediately after the eponym year of Tiglath-pileser 1, see Freydank, MARV VII, p. 10 (on MARV VII 
42). 

94, Secabove,n.24. 

95. See above, n. 88. 

96. For the source of the astronomical data utilized in the present article, see above, n. 52. 

97. The same convention was adopted by Parker and Dubberstein (1946), p. 24, and Parpola (1983), p. 382, 
n. 672. 

98. For the reasons, due to which we take specifically these years as the limit points of table 4, see below, n. 
117. 

99. For the Assyrian trading colony at Kane3, see Veenhof (2008), esp. pp. 41-55, 131-146. 

100. For the month names of the Old Assyrian calendar, see Cohen (1993), p. 239. 

101. In this section of the present article, month names are specified in their Old Assyrian form. 

102. Larsen (1976), p.53,n. 18,andp. 193. 

103. Veenhof (1995-96), pp. 13-15; Veenhof (2000). 

104. Some documents from £4rum Kane3 level 11 employ, beside the calendar months and the eponym years, 
an additional dating device named /47245#wm and identified, like a year, by names of eponymous persons. 
It is clear that the 44245747 period comprised a few days; we accept the view of Veenhof (1995-96) that 
it was a seven-day week. 

105. Veenhof (1995-96), pp. 13-14. 

106. Veenhof (1995-96), p. 14. 

107. 'Those dates, correlated with the numbers of the eponym years according to the order of the Kültepe 
Eponym List (KEL) —a list known from several manuscripts and presenting the order of yearly eponyms 
during the period of kâr Kane3 level 1—are specified in Veenhof (2000), p. 145. For the publication of 
the KEL, see Veenhof (2003). 

108. Veenhof (2000), p. 146. 

109. Conversely, the fact that in the eponym year of Puzur-Nirah one and the same week spanned part of 
the month Allânâtum and part of the month z/b/birum suggests that in this case the intercalary month 
belonged to the same year as the preceding, regular Allânâtum. However, it would be precarious to reach a 
conclusion concerning the placement of the beginning point of the new year, in relation to the intercalary 
month, based on this occurrence alone. In the date formula involving the month 2/b/birum, the scribe may 
have simply forgotten to specify the year as Sa gâfe of the previous eponym. Similar cases of scribal negli- 
gence to note the change of the eponym in the first month of a new year are known from documents dis- 
covered at Mari and Tell Leilan and dating roughly to the 18th century B.C.E. —see Charpin and Ziegler 
(2003), p. 161. 

110. As recognized by Veenhof (2000), p. 146. 

111. Larsen (1976), p. 53, n. 18. Larsen's proposal was accepted by Cohen (1993), pp. 238-239. 
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112. Veenhof (2000), p. 147. 

113. Such eponyms can be gleaned from the lists of the eponyms attested in documents from the period of 
kârum Kane3 level Ib, which have been assembled by Veenhof (2003), pp. 61-66, and Günbattı (2008), 
pp. 129-131. 

114. Thelist KEL G, published by Cahit Günbattı (2008), overlaps only to a small degree with other manu- 
scripts of KEL, which cover the period of £ârum Kane$ level 11 (see above, n. 107). The first 20 eponyms 
of KEL Gare the last 20 eponyms known from the carlier manuscripts of KEL. 

115. Thus, reservation is due, e.g., with regard to the following remark of Julian Reade: “Since seasons and 
harvests outside the tropics depend on the sun, most cultures have developed and kept a solar year, to 
which the months have been adjusted... A comparison with Islamic practice in the Middle East is ir- 
relevant, since the Ouranic ban on intercalation was an innovation, related to the occasion when Medina 
was attacked from Mecca during what was thought to be a month of sacred truce; the attackers must have 
postponed the sacred month” (Reade (2001), p. 2). What the Islamic example shows is that considerations 
originating from a specific historical situation could override the general utility of'a luni-solar calendar for 
an agricultural society. The fact that we do not know, which historical circumstances caused the transition 
to a purely lunar calendar in Assyria, does not mean that no such circumstances existed. 

116. Gingrich (1989), pp. 356-358. 

117. For the source of the astronomical data, on which this table is based, see above, n. 52. We begin the table 
with the year 1301 B.C.E. because it isa convenient starting point: a year proximate to the beginning of the 
13th century B.C.E. and the first regnal year of an Assyrian king (Adad-nârâri I, whom the Assyrian King 
List reports to have reigned 32 years). We finish the table with the year 1093 B.C.E. because this is proba- 
biy the latest year, for which an explicit correspondence between Assyrian and Babylonian months appcars 
in an Assyrian document: in the inscription RIMA 2, A.0.87.4, dated to the eponym year of Taklâk-ana- 
Ağğur (for the conclusion that this year is to be dated ca. 21 years after the eponym year of Tiglath-pileser 
I—i.e., ca. the 22nd regnal year of that king—sce section ILI of the present article). The dates specified 
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for the period preceding the reign of Ağğur-röğa-i8i 1, our dates are one year higher than those provided by 
Gasche et al., because we account for the /4ppisu reigns of Ninurta-tukulti-Ağğur and Mutakkil-Nusku as 
one year cach (see above, n. 87). The dates for the reigns of Shalmaneser I and Tukulti-Ninurta 1 provided 
in Bloch (2008) and Bloch (2010), which were based on the chronological chart of Gasche et al. (1998), 
p. 63, must be adjusted accordingly. 

118. It is to be assumed, unless the evidence suggests otherwise, that cach Assyrian king of the 13th—12th cen- 
turies B.C.E. carried out the office of the eponym in his first regnal year —see Bloch (2010c), pp. 24-25, n. 
9,and the carlier literature cited there. Nevertheless, we cite eponym years of kings only for those kings, for 
whom they are actually attested. For such attestations in the 13th-12th centuries B.C.E,, see Llop (2008), 
p. 22; for the eponym year of the king Ağ&ur-nâdin-apli, see Bloch (2010c), pp.31-32, n.21. 

119. From the midnight subseguent to the sighting of the new lunar crescent until the next midnight. 

120. For the order of the eponyms in the reign of Shalmaneser I, see Bloch (2008); but cf. the following note. 

I21.Inan carlier study, the present author accepted the reconstructions of Freydank (2005), pp. 49-50; Röl- 
lig (2004), p. 43; and Röllig (2008), p. 4, who dated the eponym Bör-bel-lite (not attested in documents 
from Tell Söh Hamad) before the eponym Ktar-öri$ son of Salmânu(Sulmânu)-garrâd—sce Bloch (2008), 
p. 147. However, the document VAT 18900 (MARK ILI 4), which records an official assessment of harvest 
from a certain group of fields in the province of Nâmad-Istar, mentions “old barley from the eponym year 
of Itar-öri$ |. . .J, which has been dug out of the granary and given out in the eponym year of Lullâyu” (SE 
SUMUN 3 li-me "İS -târ-KAM x i5'4n E' ha-si-ma-te ha-af-ja itna li-me "Lu-la-ie-e ta-din, rev. 3'-4') 
alongside with “the yield of the harvest of the eponym year of Bör-bel-lite, which Ağğur-apla-iddina son of 
Appayütu, the (royal) commissioner, and Adad-mu/3u|ma . . .J assessed in the eponym year of Lullâyu” 
Çe-li-it e-bu-ri'sa ime "İBe-er-EN-İi-i-'fe' Sa ikna'li'me "Lu-la-ie-e "İ4-Syp-'IBULA-SUM-na' DUMU 
Ap-pa-in-ü-te ge-pu u IM-MJU” .. Jip-su-ru-ü-ni, rev. 6'—-9'); transliteration and translation of the text 
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follow Freydank (1994), pp. 21-22. These records indicate clearly that the eponym year of Istar-ri$ (which 
produced barley already considered “old” in the eponym year of Lullâyu) must have predated that of Bör- 
böl-lite (a recent harvest of which was officialIy assessed in the eponym year of Lullâyu). Thus, our recon- 
struction of the order of the eponyms in the reign of Shalmaneser 1 must be corrected accordingiy. 

122. For the order of the eponyms in the reign of Tukulti-Ninurta 1 (up to his 26th regnal year), see Bloch 
(2010a); but c£. below, nn. 123, 125. 

123. The placement of an eponym named Ağğur-muğab3i (son of Adad-bân-kala?) in the reign of Tukulti- 
Ninurta 1, and more specifically, within the period when Ağâur-iddin son of Oibi-Ağğur carried out the 
office of the Grand Vizier and the ruler of Assyrian possessions in northeastern Syria (Hangalbat), has 
been proposed by the present author (Bloch (20100), pp. 4-5, 25; Bloch (2010c), pp. 73-74, n. 47), based 
on the document DeZ 3847/2 from Tell Sh Hamad, in which the name of the eponym was identified as 
As$ur-musabsi by Jakob (2003), p. 56. However, the study of Llop (forthcoming) suggests that the identi- 
fication of the eponym in DeZ 3847/2 as Ağ$ur-muğaböi is uncertain. The same study also provides con- 
vincing arguments for dating the eponym year of Bör-nâdin-apli before the eponym year of Abi-ili son of 
Katiri. On the other hand, Llop's proposal to place the eponym Bör-nâdin-apli after the eponym Ninwâyu 
has been rightly called into guestion by Jakob (forthcoming). A final verdict on the existence of an eponym 
named Ağğur-muğaböi in the reign of Tukulti-Ninurta 1 reguires publication or collation of the document 
DeZ 3847/2. However, even before this condition is met, it appcars that one of the years shortly preced- 
ing the eponym year of Ina-Ağğur-$umi-aşbat was known, at least for the most part thereof, as the eponym 
year of Bör-nâdin-apli (it cannot be ruled out that the eponym was changed during the year, and part of 
the same year may have been known under the eponym Ağğur-musab3i, if his name is indeed recorded in 
DeZ 3847/2). The eponym Bör-nâdin-apli cannot be placed before the eponym Ağğur-zâra-iddina (the 
16th regnal year of Tukulti-Ninurta 1), because of the evidence indicating a comprehensive seguence of ep- 
onyms from Tukulti-Ninurta 1 to Ağğur-zâra-iddina (for that evidence, see Röllig (2004), pp. 43—49, with 
corrections by Freydank (2005), pp. 45-50, and supplemented by Bloch (20103), pp. 4-5, 14-15, n. 48). 
On the other hand, the eponym Bör-nâdin-apli is also not likely to be placed between the eponyms Ina- 
As$ur-3umi-aşbat and Abir-ili (in addition to the eponyms mentioned in that position in Bloch (20100), 
pp. 31-32), because of the considerations presented above, n. 45. Conseguentiy, the most likely position 
for the eponym Bör-nâdin-apli seems now to be between the eponym year of Ağ$ur-zöra-iddina and that of 
Ina-Ağ3ur-$umi-aşbat. The present author is grateful to Dr. Jaume Llop and Dr. Stefan Jakob for providing 
him with pre-publication drafts of their forthcoming studies. 

124. For the dating of the eponym Abi-ili son of Katiri to the 2 Ist regnal year of Tukulti-Ninurta I, see above, 
n. 72. 

125. In Bloch (20103), p. 32, the eponym Bör-nâdin-apli was tentatively placed between the eponyms Elli 
nâdin-apli and Kağtiliağu, the latter preceding the eponym year of Bör-iğmanni. In the light of the consid- 
erations presented above, n. 123, such placement of the eponym Bör-nâdin-apli appcars now unlikely. In 
any event, the seguence of eponyms from the 23rd regnal year of Tukulti-Ninurta I onwards is very much 
hypothetical. 

126. For tentative dating of this eponym to the 27th regnal year of Tukulti-Ninurta 1, see Bloch (2010c), p. 
76,n.53. 

127. In the reign of Ninurta-apil-Ekur it is possible to date precisely, beside the eponym year of the king him- 
self, only the last three eponyms belonging to the chronologically latest group out of the cight groups of 
eponyms, which are to be placed in the period from the death of 'Tukulti-Ninurta 1 to the death of Ninurta- 
apil-Ekur—see Bloch (20106), p. 39, n. 39. 

128. For these two eponyms (both of whom carried out the office within one year) and for the following 
eponym, see Bloch (2010c), pp. 61-64. 
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Beyond the Moon: Minoan *'Calendar?-Symbolism 
in the “Blue Bird Fresco” 


Sabine Beckmann 


To every thing there is a season, and a time to every purpose 

under the heaven: A time to be born, anda time to die; atime to 

plant, and a time to pluck up that which is planted ... 
Ecclesiastes 3:1,2 


The possible knowledge of astronomy in the Aegean Bronze Age as well as the existence 
of Minoan calendars has been treated by various scholars? and with different approaches 
over time, but as there are no preserved astronomical texts or objects clearly recognizable as 
astronomical tools, the discussion must remain on a speculative basis until future findings 
can change these premises. 

Whercas those approaches are based on astronomical theories and possibilities, this 
paper follows a different line, based on the fact that Minoan art and especially the well 
known “Blue Bird Fresco' (figure 1) from Knossos seem to have had not just a decorative, 
but a combined practical calendrical and spiritual/medical/magical? function not using 
astronomy, but agricultural phases as expressed in the meanings implied by certain plant 
images.” 

Since the beginnings of what we might call “Old World civilization” in the Eastern 
Mediterranean some 4000 years ago, flowers and trees have played a special role in our cul- 
tural and spiritual realms, whatever religion they might have belonged to over time. From 
the unfolding of life at birth to the fear of doom by eternal withering at death humans have 
seen plants for eons as symbols of flourishing hope in life and the return to a new growth 
after death, as powerful emblems of the promise of fertility, be it for man, beast or field. As 
many of the revered plants had also healing or conserving properties their practical value 
justified the special position given to them—a fact that is nearly forgotten nowadays in a 
time of synthetical remedies and preservatives, even though people still cherish flowers and 
trees as they always have. This may be the reason why Minoan landscape art seems to have 
had a special appcal ever since the various sites they came from were excavated from the 
beginning of the 20th century. Many a scholar has tried to describe this appeal as no more 
than the Minoan artists” special ability to depict nature in a playful, dynamic way. Still the 
following pages might show that most admirers of Minoan art may have been feeling more 
of the underlying symbolism that in many a small way has survived until today. 

The Minoan wall painting panel shown in the Iraklion museum and known as the Blue 
Bird Fresco represents only part of the many fragments excavated by Evans in 1923 in the 
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FIGURE 1. The Blue Bird Fresco, House of Frescoes, Knossos (Iraklion Archaeological Museum). 


“House of Frescoes':* A rocky and floral general setting containing blue birds, blue mon- 
keys and various plants, as well as a panel with heraldically positioned agrimia (wild Cretan 
goats). Mark Cameron' restoration for the latter and the fresco with birds and monkeys* 
includes more of the excavated fragments (sce figure 2) and thus plants not represented in 
the exhibit (e.g. lilics). 

N. Marinatos7 and |). Schâfer* rightly noted that the “Blue Bird Fresco” was not just a 
decorative wall-painting as Evans believed who stated 'religious themes are avoided;” but to 
the contrary showed a 'religious landscape?'* This idea is confirmed by the obvious ritual 
objects (a Linear A-inscribed libation-table, ritual ladle and vessels decorated with double 
axes, cf. figure 11) found near the room the fresco fragments were found in. A recent analy- 
sis of the architecture and setting of the Knossian house containing the fresco (the “House 
of Frescoes') as reflecting a possible religious ceremonial function is developed by Shavw,'! 
coming to a similar conclusion. 

Whereas scholars suspected the heraldically positioned agrimia of Cameron's recon- 
struction to have a 'religious connection? the exhibited part of the fresco has mostly been 
seen as decorative (probably in comparison to modern wall-paper). Where S. Immerwahr 
suspccted the implication of a Goddess of Nature," N. Marinatos saw 'a symbolic land- 
scape suggestive of the renewal of nature;' because of the plants known to have a 'sacred 
use” elsewhere,” and while A. Chapin recently did not deny the religious significance of 
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FIGURE 2. Mark Cameron's reconstruction of the Blue Bird Fresco (Cameron 1968, fig. 13, detail). 


Aegean landscape painting in general, she saw it also as part of the Minoan 'elite's claim to 
power and high status.'© N. Marinatos elaborated in calling the fresco a 'conceptual rather 
than realistic image because of the different terrains shown next to each other in a way 
she took for impossible in reality, thus reaching her interpretation of a painting showing 'a 
compression of nature into an image she calis 'a symbolic depiction of ideal spring?" 

While I would agree concerning the 'compressed” image (possibly showing a kind of 
planted garden), 1 will show in the following that it is not just spring, but the whole cycle 
of the year the Minoan painter has expressed in this symbolical yet still realistic fresco.” 
While the symbolism of growth in general can be seen in ancient Cretan art from the be- 
ginning of Middle Minoan times,” the “Blue Bird Fresco' can also be interpreted in a more 
specific sense. 

By changing the usual perspective here in declaring what has been so often seen as deco- 
rative background a main subject of the painting (i.e. ignoring birds and monkeys for this 
approach), and with the help ofrelevant texts from later antiguity the possible “calendrical 
function of the Bronze Age plant images shall be shown here. Even though several centu- 
ries and the so-called Greek Dark Age (the ca. 400 years after the collapse of Minoan civi- 
lization where archacological knowledge of religious symbolism is scarce) lie between the 
latest Minoan art and the first Greek literary sources, already the carliest comparisons of 
Minoan and Mycenacan (and later) Greek cultures and religious symbolism showed many 
similarities.” Literary sources may provide evidence of traces of a continuity of Minoan 
symbolism that survived in later Greek mythology, but there is also the possibility that 
both go back to the same or similar common carly Aegean sources. 


The Plants of Time: A Perennial “Epochologio' 


The practical (epochial rather than 'calendrical, to be precise, as no astronomical factors 
are involved) and the symbolical connotations of the plants together generate in the Blue 
Bird Fresco a special kind of 'epochologio” nature cycle complete in all its elements— 
possibly for use in ritual and agricultural reality. 
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The Aegean year has seasons totally different from what northern Europe knows as 
such, a rather obvious fact rarely taken into account in archaeology. There are only three 
seasons: Winter, Spring, Summer. In the Eastern Mediterranean summers are hot and 
dry—all sensitive plants wither and dry up, and (without water being available for irriga- 
tion) death by thirst is their fate from the end of May. Only after the first heavy rains, when 
the soil has become well saturated (usually in November, when days are clearly colder and 
darker) does the green season, the winter) begin. Only then is theland ready for the sowing 
of winter seeds (cercals and leguminous plants), and saffron crocus is among the first plants 
to appcar from the dead soil of summer. 


Saffron — out of the dead 


Therewith the son of Cronos clasped his wife in his arms, and 
bencath them the divine carth made fresh-sprung grass to grow, 
and dewy lotus, and crocus, and hyacinth, thick and soft, that 
upbare them from the ground. 


Homer, Iliad, 14, 345-3482? 


FIGURE 3. Crocus in nature and on fresco (House of Frescoes, Knossos; Iraklion Archaeological 


Museum). 


The typical surroundings of wild saffron in Crete are the rocky landscapes also known 
from the so-called Saffron-Gatherer frescoes from Bronze Age Knossos and Thera (figure 
3). Saffron crocus flowers only after the first deep-reaching rains. Like called with a magic 
wand, and long before the leaves, the tiny flowers break from the outwardiy still barren soil 
and thus— even more so in uncultivated areas—show all the world that the dry season of 
death is over. While their appearance used to be seen as the joyful event of something like 
the first spring-flower in more northern countries, in Crete even nowadays it always coin- 
cides with farmers tilling their fields and sowing. 

As ancient sacred plant, saffron images can be seen in continued use since the times 
of the first Minoan palaces around 1800 BC,” painted on pottery and frescoes found in 
ritual spaces. 

Cretan saffron in nature rarely grows in clusters as shown on Minoan frescoes, but 
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FIGURE 4. Linear A/B 33 variations (based upon Platon & Brice 1975). 


mostly in single blooms, or small groups, a fact that suggests the depicted scenes might 
show planted *wilderness-gardens. The dried flowers are reminiscent of the colours croci 
are painted with in Minoan iconography. It was also employed as a symbol in Linear A/B 
writing (sign 33 RA3 — RAJ, probabiy corresponding to the first syllable ofits lost Minoan 
name; see figure 4). 

Through later antiguity saffron was used mainly in gynaecology and obstetrics and 
was often mentioned explicitly in connection with deities. As we do not know the flowers 
name in Mycenacan Greek, the carliest textual evidence for Greek xpöxoç (krokos) comes 
from the Iliad (see above), and the Homeric Hymn to Demeter also mentions it several 
times: soft crocuses mingled with irises and hyacinths, and rose-blooms and lilies, marvel- 
lous to see, and the narcissus which the wide earth caused to grow yellow as crocus'” This 
is Persephone report of her abduction by Hades when collecting different flowers—note 
that these, too, are not flowering at the same time of year—amazingly similar to the col- 
lection of the “Blue Bird Fresco) especially if the here mentioned po8twç kdhvxaç (rodeas 
kalykas), the rose-bloom, was possibly misread from a powç k&Avxaç (roias kalykas) a po- 
megranate-bloom, to be discussed below for the fresco. 

Saffron is mentioned here in a context of a h7eros gamos (the sacred marriage) —sym- 
bolizing fertility—as well as in a context of the underworld-goddess (fertility in another 
aspect). 

Its carlier importance might also be hinted at by the later existence of the Kpoxwvi8aı 
(krokonidai), a cast of priests in the Eleusinian Mysteries. 'They tied a saffron-dyed ribbon 
(pöxng — krokes) around the mysts' right hand and left foot. This seems amazingly similar 
to depictions on Bronze Age frescoes from Thera in Xeste 3, where saffron-coloured rib- 
bons can be seen. The saffron flower next to the lady's blood?“ (she seems to be wounded 
at her foot) recalls other myths where flowers sprang from blood as a symbol of sacred 
renewal. 

Allin all it seems the importance of saffron before all other plants in Minoan iconogra- 
phy can only be understood if one takes into account that after months of draught and heat 
saffron was the plant to impressively announce that the green, fertile season was coming 
back, fresh seeds could be sown and the cycle oflife would carry on. Thus although we are 
dealing with a cyclical understanding in general, most probabiy this phase (winter) would 
have been seen as the beginning of the agricultural year. 
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Iris — power and fragility 


FIGURE 5. İris cretica in nature and on fresco (House of Frescoes, Knossos; Iraklion Archaeological 


Museum). 


Spring in Crete is the most passionate time of the year. Although Cretan winters are green, 
around spring eguinox especially powerful growth happens with the first really warm 
days. 

Even humble stretches of phrygana (also typical for saffron) are now conguered by 
an amazing flower: is Cretica (or Iris unguicularis cretensis—figures 5—6). In grass-like 
tufts of pale green leaves the low, rainbow-bright flowers often open even before the actual 
spring begins in March, indicating the the intensive time of tending gardens and fields for 
agriculture. Iris blooms are strictly three-fold, in colours between mauve, purple and blue, 
including some white and yellow, with an intricate design of dark mauve lines on them.” 

These flowers are weli-known in Minoan art, together with their taller and more widely 
known relative, 455 Germanica (appcaring e.g. in the Iris-fresco from Amnissos),” which is 
also the plant used for the production of orris-perfume, already attested for carly Middle 
Minoan times in Crete.” Its ritual function must be connected to the three-fold graphic 
clearness of 77/5 (cf. the three-partite Cretan year: summer, winter, spring |) —as with other 
important tripartite features in Minoan art: Shrines in architecture, but also the omnipres- 
ent lilies— often hardiy distinguishable from iris. 

On the other hand there is the obvious identity of the Greek “ipıç (iris) with the plant 
named by the pre-Greek word “Hyakinthos (or lakinthos). Already in the 19th century 
scholars maintained that it could be identified with some kind of small 77799 —at a time 
well before the excavation of Knossos made İs crefica a well-known feature of Aegean 
Bronze Age art. 

With the identity of the Knossian iris and the mythical hyakiz74h0s,*! an important ele- 
ment of Minoan spiritual iconography can now be seen more clearly. 

Myth remembers the story of Apollo and his young lover Hyakinthos who is acciden- 
tally killed by the god's diskos. Where his blood touches the ground at his death a flower 
springs up that henceforth carries the youth's name. 

This story is obviously an allusion to the Iris-flowers” fate in spring: as soon as the sun 
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FIGURE 6. İris cretica, detail. 


(ehe light-god Apollo's disk) gets too strong, the delicate flowers wither away. Then also 
Iris germanica blooms and withers with the first heat of summer drying up all soft green 
life. 

The medical use of iris in antiguity was also mainly obstetric. But the external applica- 
ton as well as the fact that modern pharmacology has not found any proof to verify the 
said effect seem to show that its use in obstetrics goes back more to Hyakint#hos” ritual or 
symbolical than its actual pharmacological efficiency, and a certainly notable fact is that it 
must have been used for funerary rituals as well.5? 

Here, again, we met a flower connected with life and death, with an appropriate epo- 
chological function: its drying up announced the nearing end of the fertile season. 


Lily — light in light 


FIGURE 7. Figure 7: Madonna lily in nature and on Amnissos fresco (after Evans 1921—1935, vol. 
IV2, PI. LXVIIb). 
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The blinding white of the Madonna lily (X//5477 candidum— figure 7), together with its 
sweet perfume and the stunning beauty of its symmetrical #lowers has always fascinated 
humans. Like the iris it shows a symphony of threefold symmetry (for the possible ritual 
connection in the Minoan Bronze Age as a tripartite entity see above), and over time its 
name has often been mixed up with the names of similar flowers, too: The French 'Fleur de 
Iys was not alily but an iris, for instance, and the 'LEV of the Greek /eirion (lily) might be 
the same syllable the saffron-flower denotes in Minoan Linear A/B writing, where 'R and 
'L were not differentiated (see above under saffron). 

The lily blooms in the beginning of the hot part of summer, when all other plants show 
signs of withering and fading, another manifestation of power of nature's growing forces 
that seems to defy climate. It stands for the beginning of summer, bright in beauty and 
light and deadiy in heat, when no other green plant can survive and the time for harvest 
has come. 

The mythical attachment of the lily to Zeus” wife Hera must be an expression of its 
powers for healing womens diseases, still it has always also been a symbol of immortality 
which made it one of the most favourite flowers for decorating graves in Christian and 
Muslim tradition.” 

In the Bronze Age Aegean, too, it seems to have been seen as a symbol of opposite pow- 
ers, expressed in the way it was painted in Minoan Thera with a white lily's shape but blood 
red in colour? (blood red was usually the white flowers? background colour, as for instance 
in the fresco from Amnissos—the dark background in figure 7—where lilies are clearly 
shown as growing from a man-made base), a powerful combination of spiritual and magi- 
cal attributes, marking the time of harvest in the Blue Bird Fresco flower epochologio. 


Pomegranate — from life to life 


Let us see whether the vine has budded 
And its blossoms have opened, 
And whether the pomegranates have bloomed. 
There 1 will give you my love. 
Song of Solomon 7.13 


FIGURE 8. Pomegranate in nature and on fresco (Iraklion Archaeological Museum). 
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When, around the middle of May, the pomegranate-trees begin to bloom, the dry half of 
the year is beginning and it is too late for further sowing. Even though all green nature 
seems to shrivel and die, the pomegranate blooms until far into summer, while the first 
fruit already develop (figure 8). 

The bright orange flowers with five to cight petals open up from a succulent rounded 
base in the form of the later fruit, sitting between leave-assemblies that show a puzzling ten- 
dency to changing sizes and numbers, although often a pattern of threes seems to emerge. 

While summer develops its dry heat the tiny, rounding green fruits still will not let go 
of the withered but nevertheless bright orange rest of their flower, seemingly attempting to 
be flowering and fruiting at the same time. 

When looking again now at the Blue Bird Fresco we might reconsider the so-called 
"roses depicted there. Apart from their orange colour they show six petals (the Minoans 
certainly knew roses had only five), and the slightly oblong green spheres with orange tops 
called 'rosebuds, even by a rather doubtful Möbius,” are obviously the tiny fruit still car- 
rying their dried flowers. Even the threefold shape of the leaves fits the pomegranate more 
than the rose.” 

But the pomegranates ability to survive and thrive with only a tiny amount of water 
isn't its only guality to make it a paragon of the power of life and overcoming seemingly 
certain death. Only to be compared with the vine it even grows fruit undeterred over all 
the dry summer. 

The fruits” shape alone has been seen as a symbol of fertility all over the Eastern Medi- 
terrancan. When pomegranates are ripe—in October—the dry brown-red paring will 
break open, revealing the blood-red, juicy inside. When harvested in a good condition 
pomegranates keep into the next year due to the hard skin protecting the humid kernel- 
berries. But the pomegranate-peel does not only keep the fruit fresh: it contains so much 
tannic-acid that it dries even living skin as if to preserve it for eternity—the reason why it 
was used for tanning. One might wonder if that would have worked possibly on human 
skins too, e.g. to prepare mummies. 

Different gods are said to have suffered and the pomegranate sprung from their blood. 
It was holy to the goddesses Aphrodite, Hera and mainly Persephone, in modern Greece it 
is still being used as fertility symbol. And it is also still one of the ingredients of ko//iba (the 
traditional mixture of cooked cereals, sweet and pomegranate-kernels perfumed with mint 
distributed at obseguics in Greece, see also mint below). 

The pomegranate came to Egypt only with the beginning of the New Kingdom but was 
very successful there, too (as in Mesopotamial), it seems, as in the papyrus lurin it is praised 
as the erotical tree of all seasons.7 So we know that in antiguity already it was a symbol for 
all of life from love to death. 

As we have scen in the above, this plant does not symbolize a certain instance in time 
in the Blue Bird's plant epochologio; but rather stands for a longer period, reaches over 
the dry summer from one phase of fertility (spring) to the next (winter), just as the plant 
is shown reaching from its high position in between red rocks down into the more humid 
(blue) ranges of water on the fresco. 
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Mint - defiying draught and death 


FIGURE 9. Mint in nature and on fresco (lIraklion Archaeological Museum). 


The last plant from the Blue Bird Fresco to be mentioned here is the one Evans called “wild 
peas or vetches.* They are the same as those rising between two bushes of large iris in the 
Amnissos fresco called “with irises and mints.” 'The opposite paired leaves have side-shots 
where they spring from the stem, the flowers are leafless light-mauve spikes, thus exactly 
looking like spear-mint (and other kinds close to Men/ha spicata— figure 9). Similar wild 
mints can be found in Crete growing along springs or even in the water.” 

So obviously in Knossos, too, we have mints, flanking the central blue bird. As the fres- 
co properly shows, mints prefer watery ground to grow from (the blue line probabiy shows 
a small creek). There they bloom during the height of summer when all other greens have 
dried up. To know where mints grow means to know where water is (sce the fresco); in 
Cretan summer only on such a spot a farmer could hope for something to grow at all, and 
usually regions with enough water for wild mints are used for summer vegetable gardens. 

Mint has always been a wide-range remedy: aphrodisiac and treatment against head- 
ache, antibiotic and stomachicum. It was also used for different ends in gynecology (e.g. 
as contraceptive, Dioscorides II, 41), and last not least even for symbolical purification,* 
although nowadays it is usually known mainly for the purification of breath in tooth-pastes 
and chewing-gums. 

Mint has been attested in Linear B tablets (figure 10),2 and unfortunately its name, 
too, has been called pre-Indo-Europcan, even though the suffix -nt has long since been de- 
clared perfectly Indo-European.*'The basical meaning of its root'MI'- must be something 
like growth” or 'sprout, cognate to Greek “BA&ornon| (vlastisi) but also to Hittite 'mijatar, 
translated as “Wachstum;, growth.“ This is especially enlightening if we have a look now 
at the Lincar A/B sign 73 MI (also used as an ideogram for mint), even more in its older 
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form. This can casily be recognized as a sprout. To understand why mint has been named 
like the prototype of 'growth' or 'sprout there are not only its water-indicating gualities to 
be thought about, but also its typical way of spreading by shoots. I have argued elsewhere 
that this word was also part of the religious (in the widest sense) vocabulary inherited in 
Greek from the Minoan language.” 

Like the pomegranate, mint defies the dry summers and does not just loose its leaves 
but vanishes into the earth in winter when the rest of nature is green. Thus later myth 
has the nymph Mentha trod into the ground by jealous Persephone: Mint sent into the 
'underworld' —and possibly seen to be taking Persephone's place as lover of Hades—vwhile 
the goddess brings fresh growth up into the world. 

This important double image of keeping up hope for new growth to come must also 
have been the reason for the Minoans to give mint the highest position in the rank of 
sacred plants in the Amnissos fresco: it is shown to grow or rise (flanked by iris) from a 
tripartite platform * as it is usually occupied only by the 'goddess” in Minoan art, symbol- 
izing herself or her powers. It is her emblem, may be even divine in its own right, presiding 
the room from the goddess' dais as she does in her human form in Thera where her sacred 
plant saffron is presented to her.” 

This plant, in terms of the Blue-Bird plant epochologio, symbolizes the height of sum- 
mer, the time where agriculture can bear fruit only near the rare humid spots this plant 
indicates. 


Epochologio and Minoan synopsis 


The fresco discussed here shows a seemingly natural assembly of birds, monkeys and plants, 
deceptively like a realistic part of nature, although, as shown above, the plants grow and 
bloom not synchronous but one by one during the whole year. The arrangement is depict- 
ed as embedded in various background colours that by themselves seem to hint at various 
scasons present in this pictorial arrangement.* 'The artists vision thus creates from what 
looks like a merely decorative mural a highly symbolic image, a synoptic view, of an ideal 
cyclical age, where #lowers of all times of the year bloom simultaneously. 'The onlooker is 
transported from the here and now into a virtual 'year-round-garden; showing all nature's 
bounties and powers together with the very special plants denoting the various phases of 
this year (as explained above). 

Time is presented as a continuous succession of growth periods over the year or rather 
the years. Such a continuity is possible only if life and death are both accepted as part of a 
spiritual whole where life springs from death and death creates new life, thus transcending 
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FIGURE 11. Synoptically decorated jug, from House of Frescoes (from Evans 1921-36, vol. TI p. 437). 


what might at first gaze resemble a Bronze Age farmers” almanac into a highly spiritual 
object with epochological meanings beyond the simple counting of days, months or even 
scasons. Thus where Evans suspected simple decoration, a Minoan observer may have felt 
the spiritual awe of immortality that a Christian feels when contemplating images of the 
Via Dolorosa and resurrection. 

Various kinds of synopsis are well known elsewhere in Minoan iconography, too, when 
for example double-axes are shown in a union with butterflies (e.g. on a jug from the House 
of Frescoes, found close to the Blue Bird Fresco, figure 11) thus combining the lethal weap- 
on with the mysterious metamorphosis of the insect. There are also images of plants and 
animals obviously containing peculiarities of two (or more) different species (as the flow- 
ers shapedlike white lilies painted in red in Thera).” All those are usualIy called “hybrids' in 
archaeology,” even though they don't just show the artists” joy in Tandom combination,” 
but should rather be seen as various symbols emblematically connected and so mutually 
enhanced.” The mint-fresco from Amnissos is thus metamorphosed from a decorative 
flower-pot to an image of holy growth promising new life, possibly even symbolizinga god- 
dess, and the Blue Bird Fresco does not show an arbitrary, picturesgue part of wilderness, 
but an inspired and transcendent view of the growth cycle of a whole year or even eternity. 

During the Bronze Age, Eastern Mediterranean agriculture was still a hard and numi- 
nous undertaking of humans interacting with Earth, certainly also an act of man ritually 
treating the fields so as to produce food for himself and his family. He would have to be 
following nature cycles very closely and take them much more as an expression of a one- 
ness of the divine and nature than can be casily imagined today. 

Minoan art reflects the wonder, awe and reverence people living in the Aegean of the 
2nd millennium BC felt towards nature and the richness of her gifts, symbolized by typical 
and important plants of various seasons of the year. 

Thus it becomes more understandable, too, why all these plants were in later mythol- 
ogy remembered as symbols of life 2x4 death: only thus a continuum of growth can be 
symbolized, only if nature dies she can grow again.”* 
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The practical and the symbolical connotations of the plant images together generate 


in the Blue Bird Fresco a multiple kind of Minoan Synopsis: Crocus for autumn and life 
returning from death, iris for the power and fragility of spring, lily for the fatal brightness 
of carly summer, mint for the mystery of water in the deadly dry surroundings of an Aegean 
high summer, pomegranate for the bridge between one phase of life (spring) to the next 
(autumn) —nature's cycle complete. Life leads to death and death to life, both inevitably 
connected to constitute a Bronze Age spiritual entity. 


Notes 


21. 
22. 
23: 


24. 


An older version of this paper was published as Beckmann (20064). Since then some aspects of the subject 
have become clearer—especialIy with several other publications concerning the subject—and thus it seems 
appropriate to approach the subject again here. The discussion of the lily motif is new. Unless otherwise 
noted, photographs are by the author. 

See, for instance, Beckmann (2006), Blomberg and Henriksson (2000), Goodison (2001), Gregoriades 
(2008), Henriksson and Blomberg (1996), MacGillivray (2004). 

These arcas of knowledge were often combined or even exchangeable in ancient times, cf. Scarborough 
(1991). 

As in the case of astronomical hypotheses this theory can only express a tentative interpretation that has 
to speak for itself until further archacological work might produce findings to enable less speculative 
approaches. See the author carlier approach (similar in the conclusions presented here) in Beckmann 
(20064). 

C£. Evans (1921-36), vol TI, p. 446. 

C£. Cameron (1968) and Evely (1999). 

C£. Marinatos (1984), p. 92. 

C£. Schâfer (1992), p. 109, c£. also Schâfer (1977), p. 12. 

Evans (1921-36), vol Il, p. 446. 


. A term from Frankfort (1961), p. 157; cf. Marinatos (1984), p. 92. 
. Chapin and Shaw (2006). 

. CE Hood(1997),p.111. 

. Immerwahr (1990), p. 50. 

, Marinatos (1984), p. 92. 

, Marinatos (1984), p. 89. 

. Chapin (2004), p.6I. 

, Marinatos (1984), p. 92. 

. As described e.g. by Shaw (1993). 

. C£ also Chapin (2004), p. 58. 

. CE Schmidlin (2004): “Es lâ&t sich bei cinem grofen Teil der als vegetabil erkennbaren Motive der so- 


genannten “Kamares- Ware” thematisch und strukturell cine Wachstumssymbolik erschlieBen: thematisch 
durch cine Akzentuierung der Darstellung auf die jeweils neuen Triebe, strukurell durch Betonung der 
Kraftlinien und -zentren der Pflanzen durch Verwendung roter Farbe.” Received as personal communicati- 
on from the author via e-mail. 

E.g. Nilsson (1927). 

This, too, is a tableau meaning fertility in general, not spring. 

Evans (1921), vol. I, Doumas (1996). On these frescoes blue monkeys (Knossos) and women (Thera) are 
shown collecting saffron in a seemingly natural or wild landscape. In Thera a monkey is shown presenting 
a basket of saffron #lowers to an enthroned, goddess-like figure (c£. also Marinatos (1984)). 

StylisticalIy this is Early Kamares, cf. Niemeier (1985), p.6I, citing Möbius (1933), p. 10. Niemeier declares 
the threefold pistils as “ornamental, although Cretan crocus clearly looks exactly like that. Unfortunately 
Möbius is still much too often taken as a serious botanical reference (see also other notes below). C£. for 


the subject also Faraone and Obbink (1991), passim. 
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41. 
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43. 
a. 


45. 
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48. 
49. 


50. 
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Homeric Hymn to Demeter, 425; c£. also ibid. 6 and the similarity with Zeus” and Hera's love-bed in the 
Ilias cited above, all showing the symbolical landscape of carly Aegean fertility. 

C£. Doumas (1996), p. 137. The flower is interpreted as fallen by Marinatos (1984), p. 79. 

Möbius is not reliable here (1933, p. 10): he doesn't seem to have known Cretan iris, an error misleading 
even Niemeier (1985), p. 63. Although Evans had actually recognized the plants correctly, (Evans 1921— 
1936, vol TI, p. 454) Niemeier writes, following Möbius: “kommen in der Natur nicht vor” 

Ina Late Minoan elite building or villa also called “House of Lilies, close to the beach 7 km cast of Iraklion. 
Frescoes oflilies and other plants decorated walls on the first floor. 

A workshop for aromatics from MM 1 A has been excavated at Chamalevri. Vessels from there chemicalIy 
analyzed prove to have contained oil of orris, cf. Tzedakis and Martlew (1999), p. 48. 

C£. Roscher 1886-90, I, col. 2764. Murr (1890), p. 256, n.4 refused the possible identity of the (large) /r/ 
known to him and /yakin?hos because Dioskorides described the latter as tufted and with many flowers— 
exactly looking like 7775 crefica, though. Compare for this hyakinthos-image already Od. VI, 231. 

CE for example Liddeli-Scott: hyacinthus or -os, i, 72., he hyacinih, not, however, our hyacinth, but cither 
the bilye iris or Heur-delis, Iris Germanica. 

May be its use for purification in antiguity is also a point for this, especially for funerary means: the vessels 
with Iris motifs |from Armenoi, LM ILI cemetery| in the light of what we now know was the use of oil of 
iris in the production of aromatics and unguents |...| suggests that these products were used in funerary 
practice” Tzedakis and Martlew (1999), p. 55. Until recently graves on (Christian and Muslim) cemeteries 
in the Eastern Mediterrancan have still been planted with iris — and lilies, to be discussed below. C£ also 
Dafni et al. (2006). 

See ibid. 

For this “synoptical “view see also below. 

Möbius (1933), p. 11. 

Medieval images of pomegranates also depicted them with this kind of young fruit and threefold lcaves. 
CE. e.g. Keel (1994), p. 146. 

C£. Evans (1921-36), vol. LI, p. 454. Möbius called them “Lupines' and the flowers 'cars, cf. Möbius (1933), 
p.23. 

E.g by Schâfer (1977). 

For instance in the spring region of the Rouvas crcek on the castern slopes of Mt. Psiloritis above Zaros. 
For the magical-medical connections typical for antiguity in this context cf. also Daux (1957). He cites 
Hippocrates, where the subject is prdscriptions formuldes par des “magoi” (p. 4), in which mint is explic- 
itly forbidden (together with onions and garlic). The interdiction seems to be based on a taboo, probabiy 
for the original holiness of the mint (and other plants, the interdiction is dated to 2nd cent. AD) and use 
for purification referred to, and its use as a funeral plant. 

From Mycenae and Pylos, together with other aromata. 

By Kretschmer (1925). 

mi-ia-tar, in the evocation-ritual KUB XV 34, Vs.I1, 22 and 24. Hittite -tar is the nominal element like GR: 
-on, ENG: -th, GER: -tum, -(i)ja- meaning şto make' (cf. ass-ija-tar). 

Beckmann (2006b). 

It does not seem to be necessary to look for prototypes in Egypt as Schâfer (1977), pp. 114, 116 and Shaw 
(1993) do. The incurved altar in combination with a platform is original enough in Minoan art, cf. also 
Marinatos (1990). 

Compare the “goddess” on a tripartite dais in the Xeste 3 frescoes from Thera. Cf. also Warren (1985), p. 
201, talking about papyrus on scals #lanked by griffins: “here the plant may be read as a symbol of the god- 
dess since on other seals she occupies this position. 

See Cameron's restoration in Evely (1999). 

As would, in a simple gardener's perspective, be the 'mystery of a compost heap, where former live plants 
are turned into fertilizer for new plants in new scasons and one can't exist without the other. 

Doumas (1996). 

E.g. Chapin (2004). 
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52. Warren (1985), p. 192. 


53. This seems to change in the Latest Minoan and Mycenacan art, where specific plant characteristics seem to 
be lost. One might wonder if the artists still knew the mysteries of the older synopsis. 

54. C£ Warren (1985). The mixed flower and plant garlands on a fresco from Knossos he discusses are prob- 
ably symbolizing a similar kind of cycle. 
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Early Greek Lunisolar Cycles: The Pythian and Olympic Games 


Robert Hannah! 


We are all familiar today with the celebration of athletics every four years known as the 
Olympic Games. We are used to the modern version of these games moving around the 
world, rather than being fixed, like its ancient predecessor, in the one place, Olympia in 
Greece. We also recognise a Winter Olympics, something the ancient world would have 
had great difficulty understanding, when the original Olympic Games were synonymous 
with the hottest time of the year in the Mediterrancan.? Less familiar to us, however, is the 
fact that these games, along with others in the ancient Greek world, were based originally 
not on a four-year cycle, but an eight-year one. 

The Pythian Games were celebrated every four years—indeed, it makes its appcarance 
in this format on the recently discovered “Olympiad dial” of the Antikythera Mechanism, 
along with other sets of games held also on four-year cycles (the Olympic Games and the 
Naa at Dodona) or two-year cycles (the Isthmian and Nemean Games).* However, writing 
in the 3rd century CE, Censorinus noted that many Greek cults celebrated their festivals at 
an interval of eight years, and he expressly mentioned the Pythian Games as an example of 
just such a festival.* We can deduce from other literary evidence that the four-yearly Olym- 
pic Games were also run according to an over-arching cight-year cycle, as we shall see.” 

We have to recall here that the Greek festival year was organised according to the moon. 
Each year would standardIy have twelve lunar months, but festivals were often tied to ag- 
ricultural or seasonal events, which are governed by the sun. A year run according to the 
sun İasts 365 1/4 days, whereas a year of twelve lunar months amounts to only 354 days. 
In order to keep the lunar calendar in sync with the seasons, it is necessary to add to the 
lunar calendar an extra month every now and then. Just when 'every now and then' should 
occur is one of the problems of early Greek calendars. Adding it regularly every second 
year was one approach, but it is ultimately of no use, because the resultant lunar years be- 
come longer than the same number of solar years, and one would eventualiy have to skip 
a month to make up the difference. At some point it was discovered that it worked better if 
one added an extra lunar month at irregular intervals of two or three years, but on a regular 
basis over a set number of years. The eight-year cycle, or oc42eteris, is one of these methods.* 
Censorinus reports that its invention was sometimes attributed to Kleostratos, whom we may 
place with some probability towards the end of the sixth century BCE. It is not impossible, 
as Thomson argucd long ago, that the cycle existed in various forms before this time, even 
as a simple rule-of-thumb, and that what Kleostratos did was to invent a particular form of 
it.* According to this argument, the cycle could have been used from the first celebrations 
in Olympia from 776 BCE, and in Delphi from 582 BCE. 
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The ocfaeteris isa precursor to the more accurate 19-year cycle, otherwise known as the 
Metonic cycle after its Athenian inventor (although the Babylonians knew it too, much 
carlier).? Whether the Metonic cycle superseded the ocfaeteris as the timer for the festivals 
in Delphi and Olympia, we have no certain way of telling. Elsewhere in Greece, there is 
reason to suppose that the 19-year cycle may have played a role not only in the organisation 
of the civil calendar in Athens but perhaps also in the regulation of festivals there from the 
late fifth century BCE.” 

But there is a significant difference between the organisation of the Games in Delphi 
and Olympia even according to an eight-year cycle. Literary and epigraphic sources testify 
that the Pythian Games were celebrated on the seventh day of the month Boukatios, which 
was the second month after the summer solstice in the lunar calendar of Delphi." The 
Olympic Games, on the other hand, were celebrated during the days of summer? (Censori- 
nus, Oz he Birthday 21.6), at full moon, and alternately after 49 and 50 months—'now in 
the month of Apollonios and now in the month of Parthenios, according to the Egyptians 
in Mesori or Thoth; says an ancient scholion to Pindar's O/ympian Ode 3.35.” 'The refer- 
ence to the successive Egyptian months Mesori and Thoth allows us to understand from 
this scholion that the Greek months of Apollonios and Parthenios were also successive, 
the one following the other. In addition, we can deduce that as Mesori corresponded to the 
period 25 July — 23 August, and Thoth to 29 August — 27 September," then the Olympic 
Games were juggled between late summer and early autumn, at least in the Roman period, 
when the scholion would have been written.' Another scholion to Pindar (on O/ympian 
Ode 3.33) gives further clues about the timing of the Olympic Games. Its Greek is now 
corrupt, so a straightforward translation is impossible, but the gist of the passage is: 


. that the first month in Elis fell around the time of the winter solstice; 
. that the first Olympic Games were held in the eighth month of the year; 
. and that thereafter the Games were celebrated alternately in the season 


called opöra or at the dawn rising of Arcturus. 


We shall return to these two scholia and some of their problems," but let us first con- 
sider the overall situation regarding the timing of the Pythian and Olympic Games. What 
is odd about their periodicity is that it can be shown that in order to celebrate the Pythian 
Games in the same lunar month, Boukatios, every four years, there must also be an alter- 
nating interval of 49 and 50 months between successive celebrations, and yet this same 
alternating interval of 49 and 50 months was used, we are told, to set the Olympic Games, 
'now in the month of Apollonios and now in the month of Parthenios, Somehovw, then, the 
alternation in one site managed to preserve attachment to the same lunar month, whereas 
in the other site it apparentİy maintained alternation between one month and the next. 

Table 1 illustrates the running of a basic octaeteris. It allows for months of alternately 
30 and 29 days, which on average correspond to lunar months of 29.5 days, and which 
we know the Greeks used. Intercalary months are to be added in this scheme in years 3, 
5 and 8, as Geminos reports the cycle,” but other patterns are possible. Columns Y1—Y8 
are years in the cycle, each comprising months i—xii, alternately of 30 and 29 days, plus an 
intercalary month of 30 days to be set somewhere in years 3, 5 and 8. In the running of such 
a cycle the intention would be to maintain as close a congruity as is practicable between the 
calendar year and the seasonal year over the period of the cycle. The cycle gives 99 lunar 
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Month YI Y2 Y3 Y4 Y5 Y6 Y7 Y8 
ji 30 30 30 30 30 30 30 30 
ii 29 29 29 29 29 29 29 29 
ili 30 30 30 30 30 30 30 30 
iv 29 29 29 29 29 29 29 29 
v 30 30 30 30 30 30 30 30 
vi 29 29 29 29 29 29 29 29 
vü 30 30 30 30 30 30 30 30 
viii 29 29 29 29 29 29 29 29 
ix 30 30 30 30 30 30 30 30 
Xx 29 29 29 29 29 29 29 29 
xi 30 30 30 30 30 30 30 30 
xi 29 29 29 29 29 29 29 29 
Intercalary 30 30 30 


TABLE 1. The ocf2eferis. 


months, comprising in all (in modern terms) 2,923.52841 days. Eight solar years comprise 
2,921.93752 days, so congruity between lunar and solar time over the full cycle is close, 
with a discrepancy of just aday anda half.'* 

There could be occasional years, one would imagine, when the astronomical epoch— 
the summer solstice, for instance—might end up within the first month of one year rather 
than in the last month of the previous one, but this anomaly could be immediately cor- 
rected in the following year through intercalation. Indeed, the misalignment of solstice 
and New Year could be taken as a warning for the intercalation as the cycle was gradualiy 
developed, but a good deal depends on how these tropical points were defined: eguinoxes 
are notoriously difficult to ascertain by observation, but even the solstices, if judged, for 
example, by the extreme points for sunrise or sunset on the horizon in summer or winter, 
or by the shortest or longest shadow cast at noon, can encompass a number of days on ci- 
ther side of the actual astronomical event. It is more likely that a significant misalignment 
between an expected conjunction of a star and the moon would cause intercalation, as we 
know was the case in the Near Fast.? 

Table 2 shows the same octaeteris but now incorporating the Pythian Games occurring 
in month ii (standing for Boukatios). We can see that celebrating the Pythian Games al- 
ways in month ii leads to unegual intervals of alternately 49 and 50 lunar months between 
celebrations. The festival would be held first in month ii of year 1 of the cycle. Maintaining 
attachment to month ii, the next celebration would be in year 5, by which time an inter- 
calary month has been added. Then the next Games would occur in year 9, by which time 
two further intercalary months have been added. 

So the use of an alternating system of 49 and 50 months, such as we have deduced 
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Month YI v2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 
i 30 30 30 30 30 30 30 30 30 
ü 29 29 29 29 29 29 29 29 29 
ül 30 30 30 30 30 30 30 30 30 
iv 29 29 29 29 29 29 29 29 29 
v 30 30 30 30 30 30 30 30 30 
vi 29 29 29 29 29 29 29 29 29 
vü 30 30 30 30 30 30 30 30 30 
vü 29 29 29 29 29 29 29 29 29 
ix 30 30 30 30 30 30 30 30 30 
Xx 29 29 29 29 29 29 29 29 29 
xi 30 30 30 30 30 30 30 30 30 
xii 29 29 29 29 29 29 29 29 29 
Intercalary 30 30 30 

Sum of months: 49 50 


TABLE 2. The Pythian Games. 


for the Pythian Games, ought also to mean that the Olympic Games, which are explicitly 
described as being run at alternating intervals of 49 and 50 months, were celebrated in the 
same İunar month each time. Table 3 demonstrates this possibility, with intercalation again 
in years 3, 5 and 8 by way of example. The principal assumptions underlying the Table are 
that the start of the year (month i) followed the winter solstice, and that the Games took 
place in summer, both data given by the literary testimonia. Every four years the Games 
would repeat in month viii, which is cited as the month for the first celebration of the 
Games in one scholion. 

Yet we are told the Games were not held in the same month, but instead occurred 'now 
in the month of Apollonios and now in the month of Parthenios. How can this be so? Even 
if we assume a different intercalary cycle, such as years 1, 4 and 7, the Games ought to fall 
in the same month, as Table 4 illustrates. This version of the octaeteris gives gaps of 50 and 
49 months between celebrations, which is the reverse of what the scholion reports, but that 
would seem a small problem. So how can an octaeteris deliver gaps of 49 and 50 months 
(or the reverse, if necessary) and yet cause the Games to fall in different months in alternate 
Olympiads? A possible solution is presented in Table 5, where month viii is taken to be 
Apollonios, and ix Parthenios.” By this solution, alternation between months viii and ix 
(Apollonios and Parthenios respectively) is achieved, along with the intervals of 49 and 50 
months between the Games, by imposing a different version of the octaeteris than applied 
at Delphi. At Olympia the intercalary lunar months might be added in years 1, 4 and 7. 
Insertion would have to be made after month ix (at least in year 1) in order to maintain the 
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Month YI X2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 
i 30 30 30 30 30 30 30 30 30 
il 29 29 29 29 29 29 29 29 29 
ili 30 30 30 30 30 30 30 30 30 
iv 29 29 29 29 29 29 29 29 29 
v 30 30 30 30 30 30 30 30 30 
vi 29 29 29 29 29 29 29 29 29 
vii 30 30 30 30 30 30 30 30 30 
viii 29 29 29 29 29 29 29 29 29 
iX 30 30 30 30 30 30 30 30 30 
Xx 29 29 29 29 29 29 29 29 29 
xi 30 30 30 30 30 30 30 30 30 
xii 29 29 29 29 29 29 29 29 29 
Intercalary 30 30 30 

Sum of months: 49 50 

TABLE 3. The Olympic Games (i). 

Month YI X2 e) Y4 Y5 Y6 X7 Y8 Y9 
i 30 30 30 30 30 30 30 30 30 
il 29 29 29 29 29 29 29 29 29 
ili 30 30 30 30 30 30 30 30 30 
iv 29 29 29 29 29 29 29 29 29 
v 30 30 30 30 30 30 30 30 30 
vi 29 29 29 29 29 29 29 29 29 
vii 30 30 30 30 30 30 30 30 30 
viii 29 29 29 29 29 29 29 29 29 
ix 30 30 30 30 30 30 30 30 30 
X 29 29 27 29 29 29 29 29 29 
xi 30 30 30 30 30 30 30 30 30 
xii 29 29 29 29 29 29 29 29 29 
Intercalary 30 30 30 30 
Sum of months: 50 49 


TABLE 4. The Olympic Games (ii). 
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Month YI Y2 Y3 Y4 Y5 Y6 X7 Y8 Y9 
i 30 30 30 30 30 30 30 30 30 
ii 29 29 29 29 29 29 29 29 29 
ili 30 30 30 30 30 30 30 30 30 
iv 29 29 20 29 29 29 29 29 29 
v 30 30 30 30 30 30 30 30 30 
vi 29 29 29 29 29 29 29 29 29 
vii 30 30 30 30 30 30 30 30 30 
viii 29 29 29 29 29 29 29 29 29 
ix 30 30 30 30 30 30 30 30 30 
x 29 29 29 29 29 29 29 29 29 
xi 30 30 30 30 30 30 30 30 30 
xii 29 29 27 29 29 29 29 29 29 
Intercalary 30 30 30 30 
Sum of months: 49 50 


TABLE 5: The Olympic Games. 


balance of 49 and 50 month periods. The main difficulties with this solution are that this 
version of the octaeteris causes the lunar year to leap ahcad of the solar from year 1, a situa- 
ton which Geminos advised against;” and that the cycle begins with Games in month ix, 
Parthenios, rather than viii, Apollonios, in contradiction to the scholion. 

The fact that the literary testimonia cannot really be reconciled without emendation 
has led to the rejection of the scholia on Pindar, O/ympian Ode 3.33 and 3.35 as evidence, 
because they are internally and mutually inconsistent or corrupt. In addition, it has been 
suggested that the Olympic Games and the Elean year originally began at the same time— 
therefore, in summer, not winter—and that the festival took place at an astronomically 
fixed time— e.g. the first full moon after the summer solstice— which would be marked 
alternately by the months of Apollonios and Parthenios, in a cycle governed by an octae- 
teris.> The periodicity of the Games would then resemble Jewish Passover and Christian 
Easter, in being timed by alunar event (full moon) ticd toa solar event (the summer solstice 
for the Olympic Games, the vernal eguinox for Passover and Easter). The result would be 
the same: a festival which would wander from one celebration to the next up and down a 
limited and determinable span of time following the astronomical event. Samuel found 
this alternative account attractive, particularly as it solved the problem of how other Greek 
states could synchronise their individual calendars with the Elean: they did not need to do 
so, but would instead align with the solstice and moon, to ensure that their athletes arrived 
at the appropriate time. 

By dismissing in particular the scholion to Pindar, O/ympic Ode 3.33, Samuel also im- 
plicitly set aside the astronomical assistance that it offers. Certainly, this information would 
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contradict his preferred timing of the Olympic Games at the first full moon after the sum- 
mer solstice, since the rising of Arcturus would always occur well after this full moon. Yet 
on the other hand, Samuels definition sets up another problem: there would be occasions 
when the first full moon after the solstice would occur before New Year's Day of the due 
year for the Games (unless intercalation took place in the previous year to prevent this). 1 
remain inclined to accept the scholia as sources of information, albeit problematic sources. 
Let us see what they might offer that is of assistance in placing the Olympic Games. 

An hypothesis which prioritises the measurement of the solstice and the observation 
of the moon thereafter may be practicable for those states which began their year after the 
same astronomical event as Elis (assuming this was the summer solstice), but it leaves the 
other states seeking the event at some point in the course of their differentİy organised 
years. Were there other advance warnings available to the various cities, which could signal 
the approach of the solstice? 

One clue may be provided, ironically, by one of the rejected scholia. The scholiast com- 
menting on Pindar, O/ympian Ode 3.33, says that after the initial celebration, the Olympic 
Games were celebrated alternately in the season called opöxz or at the dawn rising of Arc- 
turus. Here we have seasonal and astronomical signals. LSJ defines opöra with disarming 
simplicity as: 'the part of the year between the rising of Sirius and of Arcturus (i.e. the end 
of July, all Aug., and part of Sept.)” The Lexicon does not say so, but the astronomical defi- 
nition stems from a İate source, Galen in the second century CE, in his commentary on the 
much carlier works of Hippokrates, and specifically the latter's first book of the Epidem- 
ics.>'To what extent the definition applicd to carlier, Greek periods is hard to say. For the 
moment, let us run with Galen's definition that 0p47a lies between the rising of Sirius and 
that of Arcturus. It would suggest that the Olympic Games alternated between a period 
marked by the rising of Sirius and a period signalled by the rising of Arcturus. Now, over 
a long period of time in antiguity, Sirius rose in late July, a month after the solstice, while 
Arcturus rose in mid-September in central Greek latitudes.” This is broadIy consistent 
with the information from the other scholion, which placed the Games between July and 
September, but of course counter to the view that they occurred within a month of the 
solstice. 

The value of these star timings can be appreciated in a world where each Greek state had 
its own lunisolar calendar, with different month-names and New Year's Days even among 
ethnically or politicalIy related states. A new month began with the observation of a new 
moon crescent setting after sunset, but since this was an observational datum, months 
could start on different days from one city to another. New Year could be after the summer 
solstice (e.g. in Athens and Delphi), or the winter solstice (e.g. in Olympia and Boiotia, but 
also on Delos, an ally of Athens), or at one of the two eguinoxes (e.g. the autumn eguinox 
in Phokis and Aitolia).5 Table 6 shows the correspondence between four state calendars, 
those of Athens, Delos, Delphi and Aitolia. New Year's Day is underlined in cach calendar. 
The Table illustrates well the potentially confusing nature of the interrelationships, with 
different beginnings to the year, and with months which bear the same names sometimes 
coinciding across different states, but at other times not.“ 

Star-rise and star-set could avoid some of the discordance that existed between dif- 
ferent state calendars, and which frustrated or bemused historians from Thucydides to 
Plutarch.” 'The major desideratum of a calendar based on star phenomena would be simi- 
larity of physical conditions for observation, particularly the height of the horizon, but we 
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Athens Delos Delphi Aitolia 
Hekatombaion Hekatombaion Apellaios Laphraios 
Metagcitnion Metagcitnion Boukatios Panamos 
Boedromion Bouphonion Boathoos Prokyklios 
Pyanepsion Apatourion Heraios Athanaios 
Maimakterion Aresion Daidaphorios Boukatios 
Poseideon Posideon Poitropios Dios 
Gamelion Lenaion Amalios Futhaios 
Anthesterion Hieros Bysios Homoloios 
Elaphebolion Galaxion Theoxenios Hermaios 
Mounichion Artemision Endyspoitropios Dionysios 
Thargelion TThargelion Herakleios Agyeios 
Skirophorion Panemos Ilaios Hippodromios 


'TABLE 6. The civil calendars of Athens, Delos, Delphi and Aitolia compared. 


shall see soon how even grossly disparate horizons might be overcome. The rising of Sirius 
in late July could therefore have served to warn in advance the coming of the appropriate 
month of the year somewhere in the eguivalent of our mid-August to mid-September. The 
rising of Arcturus in mid-September would then signal the time by which alternate cel- 
ebrations of the Games had to take place. While the rise of Sirius provides at least a couple 
of weeks notice of the celebrations of the Games in the weeks from mid-August, prospec- 
tive participants from across the Greek world would ideally have needed more advance 
warning of both this and more particularly of the alternate celebration at the time of the 
rising of Arcturus. How could this warning have been given? 

In Hesiod's time in the seventh century BCE, the rising of Sirius was given an advance 
warning by the dawn rising a month earlier of Orion, which itself was preceded a month 
earlier by the dawn rising of the Pleiades. These signals are preserved down to the fifth cen- 
tury BCE, when they appear in the parapögma, or star calendar; of Euktemon, a colleague 
of Meton. But he adds several intermediate warnings—the evening setting of Capella, two 
weeks after the rising of the Pleiades; a week later, the evening rising of Aguila, and the 
evening setting of Arcturus, as well as the dawn rising of the Hyades; three weeks later the 
shoulder of Orion rises at dawn; and then another three weeks later, all of Orion has risen; 
two weeks after this, Sirius rises.” 

Our second star signal is the rising of Arcturus. For Hesiod, this was to be observed 
when Orion and Sirius were in culmination overhead (Works and Days 609-610). There 
was not much advance warning of this event. But by the end of the fifth century BCE, 
Euktemon gives us many more signals: one day after the rising of Sirius, the dawn setting 
of Aguila; then about three weeks later Lyra sets at dawn and Pegasus rises in the evening; 
three weeks later again Vindemiatrix rises along with Arcturus. 

The increase in the number of observations would allow the observant to know well 


Early Greek Lunisolar Cydes: The Pyihian and Olympic Games 87 


in advance when, for instance, Arcturus should rise and hence when the Olympic Games 
should start, in the year when it was ordained to begin later in the year. In the alternate 
years, when the Games were to begin carlier—after the rising of Sirius—again there is 
plenty of warning in the stars. An interesting parallel case has been made for the timing of 
visits to Delphi in order to gain an oracle from the god, when this originally occurred only 
once a year, on the seventh day of Bysios, the eighth month in the Delphian calendar. Salt 
and Boutsikas have argued that the advance warning of the appropriate time for visitors to 
start travelling to the shrine from all round the Greek world may have been provided by 
the observation of the small constellation, Delphinus.” Its dawn rising is signalled by Eu- 
ktemon around the time of the winter solstice, towards the end of our December. Salt and 
Boutsikas propose that this rising was used as a signal that the next new moon would begin 
the month sacred to Apollo Delphinus. This works well for Athens, for example, where 
this month after the winter solstice is Gamelion, in which Apollo Lykaios and Apollo Del- 
phinios were honoured. But at Delphi it is the next month after this again, in which the 
god is honoured. The reason for this delay is seen by Salt and Boutsikas in the fact that at 
Delphi the very high local horizon, caused by the surrounding mountains, forces the vis- 
ibility of the rising of Delphinus to be delayed by about a lunar month in comparison with 
those places in Greece where the horizon is relatively low, as in Athens. In other words, 
other parts of Greece would get amonth's advance warning of the coming festival month of 
Apollo, and of the time to consult the oracle, than occurred in Delphi itself—a very handy 
forewarning in a country where travel to Delphi was not easy. 

In a similar fashion, for those many Greek states whose calendars were different from 
that at Olympia, the risings or settings of stars may have assisted them to know when to set 
out for the Games. The increased observations, in almanacs like Euktemon's parapögma, 
would be the type of extra information that would have been useful to such people. 

Further temporal clues for prospective participants at the Games could have been pro- 
vided ecologically. We know, for instance, that the month of Hekatombaion in Athens was 
associated both with the time of the summer solstice and with the period when the tuna 
fish breeds, while (for those looking closely!) the months Skirophorion, Hekatombaion 
and Metageitnion are the period over which the crayfish retains its eggs after conception.” 
Theophrastos records that reeds for playing the pipe in the 'natural style used to be cut 
in the month of Boedromion when Arcturus was rising (i.e. in mid-September), but that 
a change to a more affected style of playing led to the cutting occurring much carlier “in 
Skirophorion and Hekatombaion, just a little before the solstice or just after” (i.e. three 
months earlier, in late June) 3! These instances may seem recondite, and it may appcar sim- 
Ply fortuitous that the two astronomical markers observed here—the summer solstice and 
the rising of Arcturus—are among the ones we are concerned with in regard to the timing 
of the Games. But however coincidental these references are, they also signify how deeply 
embedded these and other astronomical signals were in the Greek consciousness of time. 
Even the olive tree, known in the Games context because its branches provided the victors' 
wreaths, performed a trick at just the right time: the leaves of the olive, as well as of some 
other trees, turn their underside over towards the sun at the time of the summer solstice.> 

George Thomson went so far as to propose a link between the timing of the Olympic 
Games and olives themselves: 


Apollonios, corresponding to the Attic Metagcitnion and the Spartan Karneios, was the month of 


the fruit harvest, which falls normally towards the end of August. The Olympic prize of victory was 
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a crown of wild olive, plucked from the sacred trees that grew in the Altis; and it was said that the 
Idacan Herakles and his companions used to rest after their exercises on beds of olive leaves. For 
these reasons it is probable that the primitive nucleus of the Games was a festival consecrated to the 


fruit harvest. 


Unfortunately, he was well astray in his arboriculture. The Games at Olympia certainly 
reguired crowns of wild olive for the victors. Pausanias ascribes to Herakles the introduc- 
tion of the wrcath of wild olive (£07/20) as the victor's crown at Olympia, noting that it 
grew in such abundance that Herakles and his brothers could sleep on the green leaves.** 
On the Altis in the sanctuary, there was a wild olive, called, Pausanias tells us, “the Beauti- 
ful Crown olive, and it is customary for the crowns to be given from it to those who win 
the Olympics.” The olive tree is an evergreen. The main period of growth is from April to 
September.* According to Pliny the Elder in the first century CE, the oil in the olive fruit 
increases until the rising of Arcturus, but thereafter it is the stone and flesh of the fruit 
that increase.” This change in the development of the olive from oil-secretion in the fruit 
to growth in the flesh and stone at the time of the rising of Arcturus would suggest that a 
September harvest would produce green, oil-rich fruit, while later harvests prioritise fleshy 
fruit. But even the carliest green olives are not ready before well into September and the 
main olive harvest is November-January, or in a bumper year even into February. 

In alternate festivals the Games might coincide with this early harvest in September, 
but in every other celebration the Games would be long finished by harvest time. It is 
therefore unlikely that the Games were originally conceived as some kind of harvest festi- 
val, if they preceded that harvest in every second celebration. Furthermore, since olive trees 
fruit on second-year wood, any pruning of that new growth would reduce the next olive 
crop. So people would certainly not prune potentially fruiting branches in the summer 
to serve as wreaths. 

But is there any connection between the timing of the festival and the production of 
leaves (as opposed to the fruit) on the tree, which could be harvested for the crowns? Sum- 
mer is also the time of year when olive trees regularly put out many suckers, often from the 
base of the trunk and freguently higher up it below any graft, if the tree is a composite of 
wild trunk and domesticated graft (Figures 1—2). I£the olive tree is grown for the produc- 
ton of its fruit, and if these shoots are left to grow, then they will produce inferior guality 
fruit generaliy of a “wild olive” type, and will sap strength from the rest of the tree, particu- 
larly the branches of whatever domestic variety was grafted higher up. So what farmers 
might well do in the summer, as and when they had time, is remove these rogue shoots 
from around the bases of the trees, so as to encourage growth of desirable vegetation higher 
up the tree. Furthermore, while acknowledging that farming practices may have differed in 
this respect between Italy and Greece, Roman agricultural writers imply that deep cultiva- 
tion of the soil around the olive trees took place at the time of the solstice, so as to prevent 
the drying out of the roots in the hottest part of the year.” 

It may be, therefore, that the victors' wreaths were made from the suckers that the trees 
would shoot out in summer. By removing these, the officials at Olympia performed a use- 
ful arboricultural task as well for the future development of the tree.“ In this scenario, the 
Games were celebrated over a period between July and September, when some judicious 
pruning of suckers was likely to take place for the benefit of the olive tree, thus providing 
shoots of wild olive for the victors” wreaths. 


Early Greek Lunisolar Cydes: The Pyihian and Olympic Games 89 


FIGURE 1. Wild olive tree (new shoots at base FIGURE 2. Wild olive tree, detail from Figure 1 of 
within box) (photo courtesy A. Pugliese). new shoots at base (photo courtesy A. Pugliese). 


So where does this leave us? The summer solstice, if it in fact played a role, is marked 
by various scasonal signals. We have one scholion (to Pindar, O/ympian Ode 3.35), now so 
poorly expressed that it has been dismissed, which nonetheless provides astronomical data 
which coincide neatly with the calendrical data provided by the other scholion (to Pin- 
dar, Olympian Ode 3.33). 'These astronomical data—the observation of the rising of Sirius 
(implied by the seasonal period opöra named in the scholion) and of Arcturus—are not 
only part of the regular cultural background of the Greek world from the time of Hesiod 
onwards, but also are core elements of the parapögmata, the star almanacs from the fifth 
century BCE and later, which usefully provide further star data that could allow people 
to prepare to go to Olympia well in advance of the opening of the Games. Beyond this 
dovetailing, we find that ecological data on the cultivation of the olive tree are consistent 
with the information from both scholia, and help explain how the victors” wreaths could 
be made from the wild olive on the Altis at Olympia without eventualiy killing the source. 
Undoubtedİy there are problems with the scholia, especially that to Pindar, O/ywpian Ode 
3.35, and emendation seems essential. But by the same token complete dismissal looks to 
be an over-reaction, and seeking instead to place the Games at the first full moon after the 
summer Solstice appcars unjustified. We can also appreciate all the more the close interac- 
tion between one mode of time-reckoning— the appearance and disappearance of certain 
stars—and another—the octaeteris, which sought to integrate the essentially incommen- 
surate cycles of the sun and the moon. 
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tions for improvement. 

Censorinus, Oz 4he Birthday 21.6: ex diebus dumtaxat aestivis, guibus agon Olympicus celebratur |... only 
on summer days, when the Olympic Games are celebrated'|; Aelian, Varia Historia 14.18: Ayp Xioç 
öpyılöuevoç TÖ olkETN “Ey Ge Ed 'oük Eç uÜAnv duBaka, SAN 2ç Oluymlav &ğw! TONA yöp GeTO TıKpoTEpav 
WÇ TÖ glköç gival Tıyaplav öKeivoç öv Oluumig Bekyevov ümö TG &KTiYOÇ ÖrTüddOL 1 &Aziv Uy TepadolEvTa. 
“A Chian man, angry with his slave, said, 'I won't cast you to the mill, but Vİl take you to the Olympic 
Games. For he thought that was probably a much harsher punishment if he was a spectator at Olympia 
roasting under the sun's rays than being handed over to grind at the mili”) 

Freeth et al. (2008). 

Censorinus, Oz 4he Birthday 18.6: Ob hoc in Graecia multae religiones hoc intervallo #emporis sunma 
caerimonia coluntur; Delphis guogue İndi, gui vocantur Pyihia, post annum octavum olim conficiebantur. 
(“Therefore in Greece many festivals are celebrated with the greatest veneration at this interval of time; the 
games at Delphi also, which are called the Pythia, used to be held after the cighth year?| 

See Nilsson (1955), pp. 645-647. 

C£. Britton (2007), pp. 119-120 for a discussion of the establishment of appropriate intervals between 
intercalations in various lunisolar cycles. 

Censorinus, Oz #he Birthday 18.5: Hane octaeterida vulgo creditum est ab Endoxo Cnidio institutam, sed 
ali Ceostratum Tenedium primum ferunt conposuisse. |'Ie is generally believed that this octaeteris was insti- 
tuted by Eudoxus of Cnidus, but others hold that Cleostratus of Tenedus constructed it”). Samuel (1972), 
pp. 39-40. 

Thomson (1943), p. 59. 

The 19-year cycle was in use in Mesopotamia at lcast from the second half of the sixth century BCE, and 
systemtically governed intercalations from 485 BCE: Britton (2007). On the Metonic cycle, see Hannah 
(2005), pp. 27-41, 55-58; Bickerman (1980), p. 29; Samuel (1972), pp. 35—49. 

Hannah (2009), pp. 31-37; Hannah (2005), pp. 55—70. 

Farnell (1907), pp. 291, 421 note 256a cites the inscription CLA 2.545, which has the Pythian Games be- 
ing celebrated in the month of Boukatios at Delphi, and the scholion to the hypothesis to Pindar's Py/hian 
Odes (scholion a, Drachmann 1910/1964: 2 line 9), which places the Games 'on the seventh day, but 
without naming the month. One can readily add to the epigraphic evidence which eguates the Games with 
Boukatios, e.g./G17 1126, C1ID 1:10, 4:1. 

Drachmann 1903/1964: 115. 35g: yiveren 8£ 6 &ydv moTE yöv Sı& 48” unvöv, moTE 88 Sık v', ölev kal moTE 
Ev TE Arohwvle unvl, ToTE 88 TŞ Ilapfevip örerekeirei. (“The Games take place now after 49 months, 
now after 50, and therefore they are celebrated now in the month Apollonios, now in Parthenios.| See 
also Drachmann 1903/1964: 115. 35a: Sydunvıç <öri> mpi TÜV iç” Tevaelvov odanç &yermı Tü Okurun, 
TovTEOTI Buyounyig 1 lepBevlov 7 Arohhwvlov unvöç, Tap” Aiyvrrioıç ©b8 4 Meawpi. (At the full moon: be- 
cause around the 16th day, when it is full moon, the Olympic Games are celebrated, that is at the full moon 
ofthe month Parthenios or Apollonios, according to the Egyptians Thoth or Mesori. | 

Hannah (2005), pp. 89-90; Samuel (1972), p. 177. 

Samuel (1972), pp. 191, 193—194 n. 3, worried about the eguation between lunar months and solar ones, 
but eventually allowed for the possibility that this might be just an approximation. There was a similar 
approximating tendency in the various forms of the Easter computus in the medieval period: see Han- 
nah (2005), pp. 37-38. Trümpy (1997), p. 200 accepted Samuels conclusions regarding the timing of the 
Olympic Games in summer. 

Drachmann 1903/1964: 114. 33a: A <8n y&p &üTg:> mepl Toü ypövov Kah” öv dyereı T& Olum xa8' 
Erdo Okvurudda, kol Koyapyog 6 Tü Tep Hhzlev avvrdkaç dndiv olTUÇ: TpĞTOV YEY GÜV TaVTÖÇ TEpİOBOY 
ovv&Önkev Ev Tİ) Mutpa ... &pxetv vovunvlav unvöç öç Owovldç &v'HhıBı övoydlerai, TEpl öv Tporal #hlov 


16. 


17. 


18. 


19. 
20. 
21. 


22. 
23. 


24. 


25. 
26. 


27. 


Early Greek Lunisolar Cydes: The Pyihian and Olympic Games 91 


yivovtaı yelepiyal. Kal Ta Olüpmuz &yere 1” unvi Evöç SE övTOç BladEpoyTUV Tİ Öpa, TÜ YİV &pxOLEYŞ TÜG 
ÖMMPAÇ, TA BE ÜT HÜTÖY TöV &PKTOÜPOY. ÖTL ÖZ Kal Ayral 6 &ykv, Kal güTöÇ 6 Tlivdapoç uapTUpEİ. 

The Elian calendar's first month is called by the scholiast “Thosuthias” This name is uniguc and the text 
possibly corrupted at this point. Trümpy (1997), pp. 199—200 discusses the issue at length, and promotes 
the identification of “Thosuthias” with Boiotian Theilouthios, a summer month. This in turn, however, 
sets up a contradiction if the Olympic Games were held in summer, but “Thosuthias” was cight months 
carlier in winter. 

Geminos, /47roduction 10 Astronomy 8.33: AT wv airlev Todç #uBokiyovç ufvaç ETAkov deyeodaı Ev TO ye ETEL 
Kal ny, 800 YEV yiveç METALİ Bo ETÖY MmTAYTEY, Eva BE ueTAĞİ Evöç EviKvTOÜ &yoyevov. |“Therefore they ar- 
ranged that the intercalary months be set in the 3rd, <5Sth and> and 8th year, two months falling after two 
years, and one set after one year”| 

The difference of just over a day-and-a-half per octaeteris would mount up over time. After just nine oc- 
tacterides, i.e. 72 years or a good lifetime, the difference would amount to 14 days, effectively the distance 
between a new moon and a full one, and this could clearly affect the celebration ofa festival attached to a 
particular phase of the moon. See Hannah (2005), p. 55; Britton (2007), pp. 119-120 comes to the same 
conclusion, but expresses the error alternatively as 6 days over a 30-year period. 

Hannah (2005), pp. 30-31; Rochberg-Halton (1992), p. 811. 

An carlier version of this anaylsis appeared in Hannah (2005), pp. 37-41. 

Geminos, /24x0dwetion to Astronomy 8.327 Hön y&vro1 ye Todç EuBokluovç SığTakav, bç Tv EvSENyÖLEYOY UANLOTA, 
BU İcov- GÜTE YAP TEpLEYELY Öz, EWç Ol UNviiov YEVYTOL TApAAAAYyUR TpÖÇ Tö hvöyEvoOY, OÜTE TpokauBdvev 
TOpd TöV hALKöY BpÖMOY yiye öov. |'Now they arranged the intercalary months so that they were, as much 
as possible, egualiy distributed. For it is necessary not to wait until there is a months variation with respect 
to the phenomenon, nor to anticipate a whole month with respect to the sun's course) 

Samuel (1972), pp. 192-194, esp. p. 193 note 3. 

xahovuğvnç örpaç v, ELTOMN TOLTOV TOü &aTEpOÇ doTİV. Kal... ÖYPL MEV ELTON TOÜ KUYÖÇ EKTEİVOUGU TÖ 
Bepoç, vreülev 88 ueypiç &pxTOüpov TV örepav. |'And the rising of this star (Sirius) is the beginning of the 
so-called vp072. And... they extend summer as far as the rising of the Dog, and then opöra through to the 
rising of Arcturus.| 

See most readily the tables of star-rise and star-set in Bickerman (1980), pp. 113-114. Computer pro- 
grams, such as Alcyone Ephemeris (available from http://www.alcyone.de), allow one to make rapid, albe- 
it idealistic, calculations for specific stars in specific years. There is a growing understanding of the ancient 
criteria for observing first and last risings and settings of stars: see Robinson (2009). 

Hannah (2005), especially pp. 71-82; Trümpy (1997); Samuel (1972). 

CE also the month-name Apollonios, which we have seen associated in the Elian calendar with the Olym- 
pic Games, and which occurs also in Thessaly, where it is, however, a winter month, not a summer one: 
Trümpy (1997), pp. 200, 216-217. 

Thucydides 5.20.1—3: güral al arrovöal &yevovTo TEAevTÖYTOÇ TOÜ yeELEYOÇ &Ua Tp, EK Alovvolav g0lüç TEV 
ÂTTIKÖY, GÜTÖĞEKA, ETÖY BLEABöYTEY Kal uepöv Öllyov Tapeveykovcüv İH ©ç Tö TpÖTOY | gaBohh 1) &ç TV 
Arrıkiv el 1) &pxi) Toü Moduov TOÜĞE EyiveTO. oKoTElTE BE Tıç KATA TOÜÇ ypöVOUÇ KAİ Uh) TÜV EKLOTEYOÜ 
İ &pxOYTAY T) ATO TUŞ TYÖÇ Öç TA TpOYEYEVNUEVA ONUAYAYTAY TV &raplÖuNoıY TÖV ÖVOUATAV TLOTEvTAÇ 
YAAhkov. oü yp dücpıBeç gov, olç Kal &pyouEvoL Kal uEToÜG! Kal ÖMEÇ ETUYE TO) ÖTTEYEVETÖ TL. Kard Opr 8E Kal 
XELEYAÇ ApIĞLOY, ÖOTEp YEYpATTAL, ehpoeL, EE uLeleç EKATEPOV TOÜ EVWUTOÜ TY BUYAMIV EYOVTOÇ, BEKO LEV 
Bepn, İcovç 88 yeövaç Tü TpwTW Modu TÖĞE yeyevnuevovç, (“This treaty was made as winter was ending, 
in the spring, immediately after the City Dionysia, just ten years and a few days over having elapsed from 
when the invasion of Attika and the beginning of this war first took place. 'This must be considered ac- 
cording to the periods of time, and not by trusting the counting of the names everywhere of those who 
cither from holding office or from some other honour act as markers for past events. For accuracy is not 
possible, where something may have occurred while they were at the beginning of office, or in the middle, 
or however it happened to be. But by counting according to summers and winters, as this is written, it will 
be found that, cach having the force of a half of a year, there were ten summers and as many winters in this 
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29. 
30. 


31. 


32. 


20. 


34. 


35. 


36. 


37. 


38. 
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first war”). Plutarch, Aristeides 19.8: TeTnv Tv udynv duayecavTO Tİ TETpABI Toü BonBpoyLövoç İcTayEYvOV 
Kar? Ağyvalovç, kard 8£ BolwTOÜç TETpASI Toü Ilaveyov hİivovTOÇ, 7) Kali vüv ETL TÖ ENAyvucöv Ev Iarawiç 
âlpoilerei avveğplov Kal İbovoı T #evlepiy Aü 1 areiç ÜrEp TüG vikng. TÜV BE TEV uepöv &vayahlav oü 
Bavuaarov, örov Kal vüv SınkpıBoydvov TÖY Ev &aTpokoyia ualkov &AAnv &AhoL unvöç &pyhv al TEkevTv 
&yovaıv. | “They fought this battle on the fourth of Boedromion according to the Athenians, but according 
to the Boiotians on the twenty-seventh of Panemos, when even still now the Hellenic Council meets in 
Plataiai, and the Plataians sacrifice to Zeus Eleutherios for the victory. The discrepancy between these days 
should not be wondered at, since even now when people are studying astronomy in greater depth, different 
people have a different beginning and end of the month:| 

Euktemon's data—or at least some of them—are included in the synthesis of parapögmata appended to 
Geminoss /44xoduction to Astronomy; see Evans and Berggren (2006), pp. 231-240. See also Hannah 
(2002). 

Salt and Boutiskas (2005). 

Aristotle, Eyguiry into Animals 543b6-13: Oöpovç 88 mepi Töv 'EkarouBalva Bvvviç, Tepi Tpor&ç Bepıvdç; 
Aristotle, Ezgxiry into Animals 549a14-16: Tüv 88 yahaxoorpdrav ol x&pahol yerd Tip öyelav Kbovaı kal 
İoyovaı T& gü TEPİ Tpelç uvaç, Xrıppoğoplüva Kal ErarouBalöva xal Merayervava. 

Theophrastos, Enguiry into Plants 4.11 .4-5: 'Tiy 88 Toyiy öpalav elvaı Tpö Avrıyevi8ov uEv, İvi” yükovv 
ÂTAdTTAŞ, İM ApxToOvpov Bonöpoylüvoç unvöç: TöV YAP OLTU TUNOEVTO ouyYOİÇ MEV ETEGLV ÜcTEpOY yiveodaı 
XPHTWOV KAİ TpOKATAVANoEÇ Belde TONANŞ, ouuMDELY BR Tö Toya TEV YATAY, 6 Tpöç TV BlaxTnplav siva 
XPHOULOV. Errel BE elç Tv TAdaıw yeri bna, Kal 1) TOUN HETEKLVİ Ön TELYOYAL y&p 81 vüv Toü SkıppohopLöyoç kal 
“EraroyBalövoç bOTEp TpÖ TpoTÖY yiKpöv 7) İTO TpomAÇ. 

A feature that I noted myself recently in Cyprus in the week of the summer solstice; see Varro, On Agri- 
culture 1.46: Horum enim folia cum converterunt se, solstitinm dicitur fuisse. Pliny, Natural History 18.266: 
vertit olene ante pedes satae, vertit tiline ad mille usus petendae, vertit populi albae etiam vitibus nuptac. adhuc 
parum est. ulmum, inguit, vite dotatam babes: et huius vertam. pabulo folia cins stringis ant deputas: aspice e 
tenes sidus. alia parte caelum respiciunt guam gua spectavere pridie. 

Thomson (1943), p.62. Farnell (1907), p. 291 had carlier wondered about a possible harvest-festival origin 
for the Pythian Games too, but seemed to have a grain harvest in mind, and saw the festival as ultimately 
outgrowing this low culture (as he thought it) source. 

Pausanias 5.7.7: Töv 88 HpaxAsa mallovra—eivaı yap 81) &üTöV TpeoBüTOETOY HA —ovuBahelv Todç &öEhhodç 
Eç AYM Aav BpöYOV Al Töv viKhoavTA EE MTV KAdBY GTEhAVOLI KOTİYOV: TapevaL BE &ÜTOLÇ TONÜY BN TL GÜTE 
TöY KÖTLYOY ÖÇ TA Yapa ET TAV HUNwv ÜmEoTpAL Gİ! aç xadelovraç, Indeed, we might note in passing 
that olives, Herakles and Zeus are otherwise connected: Herakles” club was said to be made of the wild 
olive, though not from a tree in Olympia but from one in the Saronic Gulf region (Pausanias 2.31.10); the 
statue of Zeus by Pheidias in the temple at Olympia was crowned with a wreath of olive shoots (5.11.1); 
and the ivory of the statuc was preserved against the corrosive atmosphere of the local river by having a 
pool of olive oil in front ofit (5.11.10). There seems to be no way of finding out whether the olive trees 
at Olympia provided this oil, but Pausanias (2.32.10) says elsewhere of the wild olive (£04/70s), “The Tro- 
ezenians call #44chos every kind of barren olive—£04/0s and phy//ia and elaios |pâyxyovç uv 81) kahoüi 
Ipoilhvlol Tüv öov &KkapToY Ehalaç, KöTLYOV Kol gvMAlav Kel EAalov|, which would tend to suggest that the 
wild olive was ultimately fruitless. 

Pausanias 5.15.3: gor 88 &v Tij Akre Toü AgwvBalov Tepâv yEhAovTI iç &p1oTEp&v Ahpodirne Buyöç kal Opüv 
MET” GÜTOV. Kard BE TAV örLdÖ8OYOY HANLOTA EoTIV Ev Bekiğ TehvK WE KÖTLYOÇ: KA era BE dala KA)hıaTEhavoç, 
Kal Tolç vıkdoı TA Olüuruz kaleomkev ân” aürüç Bi800daı Tolç oTEh&YOYÇ. TovTOV TAnolov Toü KoTİYOV 
merolnre Nüyhaıç Buyöç. 

On olive cultivation in general, see: Foxhall (2007), Isager and Skydsgaard (1992) and Amouretti (1986). 
lam very grateful to Professor Lin Foxhall for her advice on the cultivation of the olive tree. 

Pliny, Mafural History 15.9: angetur oleum ab arcturi exortu in a. d. XVI kal. Oct., postea nucei increscunt et 
caro; 18.320: item vindemia facta olivam esse rapiendam et gune ad olenm pertinent guaegue a vergiliarum 
occasu agi debent. 

Foxhall (2007), p.7. 
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39. Lam grateful to my student, Alessandra Pugliese, for the photographs in Figures 1-2, which illustrate a 
wild olive tree with new shoots on her family property in South Ialy. 

40. Columella, Oz Agricnlinre 5.9.12: nam post solstitium, cum terra aestibus hiat, curandum est, ne per rimas 
sol ad radices arborum penetret; c£. 2.2.24: praesertim in Italia, ubi arbustis atgue oleis consitus ager altius 
resolvi ac subigi desiderat, ut et summae radices vitium olearumgue vomeribus rescindantur, guae si mancant, 
Jrugibus obsint, et inferiores penitus subacto solo facilins. 

41. One further activity reguiring what one supposes would have been a significant number of olive branches 
was in fact a monthly ritual, in which the Eleans sacrificed on some 32 altars by burning twigs of olive with 
incense kneaded with honey and libating with wine (Pausanias 5.15.3—10). Pausanias does not specify 
“wild olive” (£07/70s) for this rite, just 'olive' (e/2/4), but the two terms are interchangeable at 5.15.3 in refer- 
ence to the olive tree which provided the lcaves for the victors” crowns. 
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What to do on the Thirtieth? A Neo-Platonic Interpretation of 
Hesiod's Works and Days 765-8* 


Patrizia Marzillo 


Hesiods Works and Days represents the first example in the Greek language of an agricultural 
calendar. In addition Hesiod offers a list of propitious and unpropitious days based on the days 
of the lunar month, prescribing which days are good and which bad for various activities. This 
essay will study how the neo-Platonic philosopher Proclus interpreted Hesiod5 prescription not 
to work on the thirtieth day of the month in terms of neo-Platonic doctrine. An excursus on al- 
legoresis is necessary for that purpose, with special emphasis on the attitude of later interpreters 
to the work of archaic poets. 


1. Allegoresis 


Allegoresis, unlike the word allegory,! is a modern concept which indicates the praxis of 
allegoricalIy interpreting what was not conceived of as allegorical originalIy. The origin of 
allegoresis is still debated in scholarship. Based on a scholion by Porphyry on 1//as 20.67, 
it is thought to have arisen in the sixth century BCE with the grammarian TIheagenes of 
Rhegium.? It was a developed praxis in the fourth century BCE, as the Derveni papyrus 
confirms.? 

Opinions are likewise divided as to the reasons for the creation ofallegoresis. A possible 
background is the fact that Homer and Hesiod were harshly criticized and had, therefore, 
to be defended using new interpretative tools.i Tate (1934), in contrast, clajmed that al- 
legoresis was not a mere defensive act, but above all an exegetical method and was taken on 
by philosophers as such.” 

The Stoics systematically interpreted poetry using physical and etymological allegore- 
sis by having recourse to previous allegorical interpretations which they adapted and re- 
vised.* They aimed above all to harmonize their philosophy with the ancient poets,” but 
it is possible to find apologetic intentions as well, as in Heraclitus” Hoyzeric Problems." By 
replacing the literal meaning of poets' words with a Stoic one, the Stoics were able to find 
support for their own doctrine. The goddess Hera, for example, is interpreted by the Sto- 
ics as the “air” of their physical system. For this reason, Bernard defines Stoic allegoresis as 
“substitutive”? 

Before embarking in a detailed analysis of neo-Platonists” and Proclus” exegesis, it is 
appropriate to refer to the so-called middle-Platonism which can be summarized by the 
activity of two authors: Philo of Alexandria and Plutarch. 


*The article is dedicated to my friend Marvin Harik. Special thanks go to Jonathan Ben-Dov for his valu- 


able advice and kind patience. 
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1.1. Themiddle-Platonists 
1.1.1. Philo of Alexandria 


An allegorizing technigue was known in Jewish Alexandria. Aristobulus (second cen- 
tury BCE), guoted by Eusebius, Prgeparatio Evangelica 8.10; 13.12, wrote a commentary 
on the Pentateuch which had an allegorizing character, and the Lefter of Aristeas 143—50 
contains an allegorical explanation of Jewish Dietary laws. Philo (20 BCE/c. 50 CE) fur- 
ther introduced it into Judaism by continuing the Stoic tradition."! In Philo, however, it is 
possible to see a new kind of allegoresis which contains the harbingers of both Christian 
and neo-Platonic allegoresis. Philo sought to harmonize the Holy Scriptures with Greek 
philosophy: just as Heraclitus the Stoic saw the source of all wisdom in Homer's poetry, so 
did Philo see in the Old Testament the source of the entire truth. His allegoresis played an 
important role in the process leading from TT heagenes to Proclus. Many elements in Philo 
would be further developed by Proclus and the neo-Platonists.? Philo speaks of allegory 
canons or rules. Rather than offering a systematic paradigm of his allegorical activity, 
Philo only indicates in which circumstances it is appropriate to allegorize.'“In this sense, he 
shows conspicuous similarity with Proclus, who would indeed assert that not everything 
can be allegorized, but only a specific kind of poetry. A second similarity lies in the fact that 
Philo interpreted agricultural contents allegoricalIy, as did Proclus in his commentary on 
the Works and Days. In the treatise De agricultura Philo dealt with Genesis 9.20a and espe- 
cially with the concepts yewpyöç and &py7. This treatise, together with De plantatione and 
De ebrietate, constitutes a trilogy of dialectic allegoresis.” Further, with special relevance 
for the present essay, Philo (944es/i0nes in Exodum 2.102) provides an interpretation of 
gold, silver and iron which, according to Pepin (1958, p. 236), anticipated Hesiod's Myth 
of Five Ages as interpreted by Proclus in the fragments LXVILI-XCLLI: the golden age is 
the intelligible world, the silver the sky, and the iron the earth. 

W hitman (1987, p. 61) believes that “Philo's own exegesis, it is true, often displays the 
extreme license of Greek allegorization, and at times he even denies the literal meaning of 
certain scriptural passages” According to Dawson “Philo's allegorical reading transforms 
Moses? writing (i.e. the Pentateuch) into a rewriting of classical meanings and then para- 
doxically presents that rewriting as an original writing” “ 


1.1.2. Plutarch of Chaeronca 


Scholarship has not yet formed a consensus about Plutarch's attitude to allegoresis. Since 
it isimpossible to deny the presence of allegoresis in De /side et Osiride, many scholars see 
a contradiction in Plutarch: while he allegorizes in the aforementioned work, in De aydi- 
endis poetis he embraces Plato's banishment of poetry from the education of the youth.” 
Plutarch furthers Plato's condemnation by writing a treatise on how poetry should be read 
as propaedeutic to philosophy.'* His criticism of allegoresis is addressed to the Stoic phys- 
ical-cosmological allegoresis rather than to allegorical exegesis in general.!? Bates demon- 
strated that the allegoresis in Plutarch is the logical conseguence of his belie£, his demonol- 
ogy and his religiosity. Plutarch believes that there is a truth hidden in myths and religious 
rites, and considers poets” works as metaphorical, not strictly allegorical; hence he abstains 
from exaggerations and writes only one allegorizing work, De /side er Osiride, which mainly 
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has an ethical interest.” The Stoic allegoresis acguires in Plutarch a new meaning because 
it is founded on a new procedure. Dawson (1992, p. 60) already noticed that “in the end, 
Plutarch tends to read the myths as collections of images pointing beyond themselves to a 
higher mystical reality” Pepin (1958, pp. 182-183) classified Plutarch's exegetical method 
as alldgorie rdaliste, whereas Bernard (1990, pp. 183-275) considered Plutarch as the first 
author who allegorized like neo-Platonists. 


1.2. The neo-Platonists 


Although in Late Antiguity allegoresis was by no means a new phenomenon, neo-Platonic 
allegoresis introduced some significant innovations in it. Whereas the Stoics and others 
used to replace the literal meaning with a new one, neo-Platonists maintained both the lit- 
eral and the allegorical meanings by connecting them on the plane of Platonic philosophy.?' 
For this reason 1 prefer to speak of “complementary allegoresis”> 

Already Plotinus (Exxeades 5.1.7; 5.1.4; 5.8.12) interpreted an episode of the Theog- 
ony allegoricalIy. Uranus, Cronus and Zeus were explained as the three main hypostases: 
the One, the Intellect and the Soul. However, a more detailed use of the allegorical exege- 
sis is evident only in his pupil Porphyıy (second/third century CE). Scholars debate the 
dependence of Porphyrys method on the Stoics. Pepin (1958, p. 167) advanced the idea 
of dependence, whereas Bernard (1990, p. 65) rejected it by referring to a passage from 
Porphyrys Against Christians guoted by Eusebius, Historia ecelesiastica 6.19.8. Here Por- 
phyry expresses his opinion about the allegoresis of biblical texts, blaming Origenes and 
particularly the Stoic origins of Christian allegoresis.” 

We have only a partial idea of Porphyrys thoughts about allegorical exegesis. In his 
Iepi &yahudrOv 24 he allegorically and mystically interprets symbols and attributes of the 
statues of Greek and Egyptian gods with the scope to come to the knowledge of the divine. 
The god is perceived by means of a visualization represented by symbols.” Such a concep- 
ton is based on the linguistic theory övdyara-&ydhuara, oiginating from the theurgy. The 
theurgy (lit. “divine-making”) is a religious belief which performed various rituals with the 
intention of uniting with the divine. According to the theurgy, it is possible to trace the 
names of divinities from an analysis of their statues.” Porphyry must have been an admirer 
of the theurgy in his youth since it is reported that he introduced the Chaldean oracles (a 
kind of “holy book” for Theurgians) into Plotinus? school.” Later, however, he succumbed 
to Plotinus' religiosity and composed the Letter to Anebus. 

Porphyry wrote two works on Homer: Yyaestiones homericae and De antro nymphar- 
um While the Yyaestiones discuss philological guestions, De an?ro focuses on contex- 
tual interpretation.? Porphyry harmonizes Homer and Plato by interpreting Homer's 
description of the nymphs” cave (Odyssey 13.102-12)). It is presented as an ainigma (liter- 
ally: “riddle”) since Homer himself “speaks in riddles” (&ivirreras), with oivirroyaı in this 
context meaning “to speak allegorically” Porphyry uses this verb once in a kind of hendi- 
adys with &AAnyopsiv (De aniro nympharum 3). In his explanation of the cave, Porphyry 
seeks to prove that it is a real place (De 47/70 nympharum 4). Allegory and literal meaning 
are both essential, for him as for the Christians, for the interpretation ofa text.” 

Porphyry has recourse to ethical and physical allegoresis, but above all to the neo- 
Platonic method. After each element of Homer's description is interpreted according to 
Platonic doctrine, at the end of chapter 34 Porphyry offers an overalI interpretation of the 
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Odyssey. Here, Odysseus is a symbol for mankind who has to go through all stages of re- 
production, the cave being the place where this process ends, as the man returns to himself 
and his origins. 

At the end of De antro, Porphyry wants to legitimize his allegorical interpretation by 
claiming that Homer expressed divine realities in the shape of myths (chapt. 36). It is pos- 
sible to read this passage as a “manifesto” of Porphyry's allegoresis. Porphyry is convinced 
that it is impossible to invent a text without an anchor in reality. Following the tradition, 
Porphyry underlines Homer's wisdom and excellence in every virtue and considers him an 
authority, even as a philosopher.?! Despite this outstanding status of the poet, the allegore- 
sis of the nymphs' cave seeks a broader audience.” 

Other neo-Platonists should be mentioned briefly in this short sketch of the history of 
allegoresis from Theagenes to Proclus.* lamblichus deepened the analogy between myth 
and esotericism and attributed to the word “symbol” its full meaning, as can be seen in his 
De mysteriis.** This treatise takes the form of the Egyptian archpriest Abammo$ answer to 
Porphyıys Lefter #0 Anebus; in the latter, Porphyry expressed his rejection of the theurgy 
and integrated Greek and Egyptian religious traditions into the neo-Platonic system. lam- 
blichus, by contrast, defends the theurgy and claims that men have an innate knowledge of 
the gods that can be rational or beyond the rational; lamblichus connects the latter with 
the concept of symbol. Besides cüyBokov, lamblichus also uses oüvOnua with an identical 
meaning.” 

By defending the theurgy, lamblichus retrieves ancient Eastern wisdom. His treatise 
Llepi &yehud&rwv is lost, as is his voluminous work (twenty-cight books) on the Chaldean 
theology.” but his 7heologonmena arithmeticae survived, as well as his commentary on the 
Pythagorean Nichomachus, where he explains mathematics on the basis of the complex 
Babylonian and Pythagorean numerology. 

The emperor Julian composed a Speech on #he Magna Mater,” and a certain Sallustius 
proposed a classification of the myths in his treatise Oz 4he Gods and the Universe. Both 
works display an interest in allegorical interpretation, which must have been particulariy 
relevant at Syrianus” school, since his students Proclus and Hermcias intensively dealt 
with it. 

Since Syrianus' works are almost completely lost, it is difficult to determine his contribu- 
ton to allegorical exegesis. His ocuvre is partially reconstructable only through references 
by his students.” He wrote a work Oz #he Gods in Homer, a commentary on Homer in 
seven books (Aüasıç Tüv Oynpıröv rpoBlnudrÖv),*! four books on Plato's Republic, two 
books on the Orphic theology and ten books Oy 4he Harmony of Orpheus, Pythagoras and 
Plato with #he Orades.* The latter title mirrors the tendency to harmonize Plato with older 
“philosopher poets” In his preserved commentary on Aristotle's Mefap/hysics 11.28-36; 
43.6-44.17, Syrianus allegorizes Empedocles” doctrine of Love and Strife; 182.26—8 ex- 
presses his opinion on philosophy and poetry against Aristotle, Me£aphysics 1091b: the 
truth expressed by theologians (that is, Homer, Hesiod, and Orpheus) and philosophers 
is the same. 
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2. Proclus as an allegorist 
2.1. Eniheastic poetry 


The sixth essay of Proclus” commentary on Plato Repxblic focuses on the relationship be- 
tween Homer and Plato.* Attempting to find a solution to Plato's banishment of poetry in 
Republic 10, 595a-608b, Proclus perfected the neo-Platonic allegoresis system by dividing 
poetry into three categories:* divinely inspired, didactic“ and mimetic.*“ In his opinion, 
Plato's criticism addressed only mimetic poetry but not the divinely inspired poetry which 
hides a superior truth.” This truth is revealed by allegorical exegesis. Plato's banishment of 
poetry could thus be conciliated with the neo-Platonic commentaries on Homer and other 
poets, since Plato nowhere expressly condemns allegorical interpretation. On the contrary, 
he himself professes to believe in “divine inspiration” (2v0ovowoydç).* 

By “divinely inspired poetry” Proclus refers to three poets: Homer, Orpheus and He- 
siod.” Their entheastic poetry also contains passages of other kinds of poetry; hence, not 
everything can be interpreted allegorically (74 Re publicam 1.192.22),9 but only the 
myths written under divine inspiration.” 

Proclus” recurrent references to Syrianus in the sixth essay raised the guestion of his 
dependence on Syrianus. Sheppard (1980, pp. 39—103) states that Proclus learnt his kind 
of allegoresis” and the need to harmonize Plato with Homer from Syrianus.” I is clear, 
however, that the doctrine of the three kinds of poetry is Proclus' own, since before him 
only a distinction between inspired and uninspired poetry existed.”* It seems to me that 
Proclus” poetical theory results from his readings of Plato: Phaedrus 245a for the inspired 
poetry; Laws 1, 630a for the didactic poetry; Repxblic 10, 595a—608b and Sophis? 235d 
for the mimetic poetry. 

Proclus' theory of interpretation is described in a neglected passage by Marinus, L7fe of 
Produs 22: 


Acting according to it (i.e. wisdom), the 
philosopher penetrated casily the whole Greek and 
Barbarian theology and the one overshadowed in 
mythical inventions, and brought it into light for 
the ones who wanted and were able to understand 
by interpreting everything in a more inspired way 
and leading it to harmony; in his analysis of all 
more ancient works, he accepted critically what was 
“fruitful” in them, but if he found something “vain”, 
he utterly refused it as blameful; he polemically 
rejected what was against the right principles by an 
accurate analysis treating each aspectin his seminars” 
at the same time with competence and wisdom and 


putting everything as a fundament in his writings.”“ 


Kar& Tebınv 81) #vepyöv 6 gILâToğoç Türev 
yöv Özokoylav “ElAnvuav TE kel BapBapıriy kal 
TAY uvbikolç TAdoyaoıv Emokaloudvnv Korede 
TE padleç kol Tolç 208)ovoı Kal Svvaufvolç TE 
ovvâneoğaı elç göç Tyaryev, EEmyoluEvöG TE MAVTA 
E#vİovaıorıkTEpov Kal eiç ovuğuvlav Âyv. TâGI 
8 Tolç TöVv TAAMoTEpEv ouyypduuaoıv EmekLöy, 
âdov Yiv İv map GÜTOlÇ 'YÖYiMOY, TOÜTO YET 
EiKploswç slcemoLsiTo, el ÖĞ TI “Aveyllov'YÜpLOKE, 
TOÜTO TAV © YAMOV &TEKOVOYEİTO. TR ÖE ye 
Ümevavrlaç EyovTa Tolç KAÇ TEE yeT& TOMAiç 
Baadvov &yuvLarıKdç Bh heyye, Ev TE Taç ovvovalaç 
Buvaröç Aya Kol cabüç EmeLepyaldnevoç EKGOTA KAl 


Ev OUYYPAYATIV ÂTAYTA KATA) AdyEvoç. 


The metaphor “Proclus brought it into light” can be understood as a reference to Proclus” 
exegetical method. Marinus, however, defines Proclus” exegesis even more precisely: it is 
based on “inspiration” and aims to achieve harmony. #v0ovawaTıxTepov alludes both to 
Plato and Proclus” poetical theory; the demanded harmony is the concordance between 
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Plato and the philosopher (or theologian) poets. The Platonic guotation yövıyov-dveyıiov 
(Thenetetus 15 le) can be understood as a reference to Proclus' classification of poetry. 


2.2. Linguistic basis for etymological allegoresis 


Proclus' linguistic theory can be reconstructed on the basis of his commentary on Plato 
Cratylus. Attempting to solve the ultimate guestion whether words are kar& dow or kar 
8€oıv, Proclus claims that words are natural in their meaning (form), and conventional in 
their sound (matter) because we do not know the analogy between things and phonemes, 
but can speak properly thanks to the Tüyn which is considered by Proclus to be a synonym 
of “convention” Thus all words are natural because of the analogy between övduara and 
mp&yyare, and all are at the same time also conventional due to the limits of human knowl- 
edge. There is thus no contradiction between nature and convention. Proclus further com- 
pares the relation word/thing with the relation gods/gods' statues under the influence of 
theurgy.” The maker of a word has to conform to the nature of things: he should know the 
nature of things and make the denomination refer clearly to it. There are godiy, demonic 
and human words. The “true” names of the gods are very long and difficult to pronounce; 
hence Proclus never mentions the true name of a divinity.* 

Based on his linguistic theory, Proclus builds the etymological component of his al- 
legoresis in order to support and confirm his neo-Platonic, allegorical exegesis. Proclus” in- 
terpretation of the term &vn Kal v&a 'old and new (day); in a passage related to the thirtieth 
day of the month, is a good example which will be examined closely below. 


2.3. The concept of symbol and the #heurgy 


Proclus' allegorizing method is closely connected to his belief in the traditional gods and 
the Chaldean Oracles: allegory, symbol and esotericism are interrelated concepts.” Pro- 
clus very often uses the word “symbol” and other terms originating from mysticism and 
theurgy. In fact, Proclus and other neo-Platonists preferred the word cüyBohov rather than 
the word &AAnyopla.“ Therefore in the framework of Proclus' allegoresis theory we must 
analyze his use of the word “symbol” 

In Proclus” lost work Oz #he Mythical Symbols, which it is partly available through the 
self-guotations in Proclus” commentaries on Republic and Cratylus and in his Platonic 1 he- 
ology, the term “symbol” means each sign or trace of a higher plane of understanding.“''The 
myths of Homer, Hesiod and Orpheus are symbols;5 Platonic myths are, by contrast, “im- 
ages”. “Symbol” in the Pythagorean system is a higher stage of allegory since it represents 
ineffable truths which cannot be expressed by means of similes. 

Theurgists used symbols to represent invisible and immaterial things, and fell into a 
trance in order to meet the divinity.“ Thus, Plotinus initialiy looked for mystical experi- 
ences,“ and Proclus wrote a work Oz #he Hieratic 4r1. Mysticism was, in fact, the only 
opportunity for worshippers to know the divinity. Sheppard (1980, p. 153) underlines 
late neo-Platonists” affinity to the theurgy which can also be seen in their allegoresis. For 
examples, Proclus explains Achilles” behaviour at the funeral rites for Patroclus (747 Rem 
publicam 1.150—3) using the concepts of theurgy.““ 
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2.4. The golden chain 


In his commentary on Plato's Repwblir (1.77.29-79.4), Proclus says that demons are the 
lowest members of the golden chain. 'The image of the golden chain comes from the incipit 
of İiad 8 where Zeus mentions this chain, speaking of his power. The chain was associated 
with a child's game (like a tug-of-war), but the fact that it is golden suggested different 
interpretations among allegorists: a cosmological allegory in Orphism; an allegory of the 
sole sun in Plato, 7/heaetetus 153c; an allegory of the planets in Heraclitus the Stoic; an 
allegory of Aristotle's unmoved mover; an allegory of the four elements; an allegory of des- 
tiny (siuapy€vn); alink between gods and men; an anagogic medium of the souls.97 Proclus, 
however, used this image to explain his ontological hierarchy. He classified the Homeric 
gods according to their position (Td£ıç) in the plane of existence, whereby cach divinity 
exercises his/her power (8üvayıç) in a specific field of competence corresponding to his/her 
own character (74 Timaeum 1.163.6). The ontological succession of all connected entities 
builds the chain.“ Divine chains are a fundamental element in Proclus” theology.“ Each 
chain is led by a god. Zeus is the supreme god, but he left a domain of competence to each 
divinity.” 

In the commentary on 4/c/biades 1 196, for example, Proclus refers to Hermes' chain as 
the vehicle of rhetoric inspiration.” By means of his theory of the golden chains, Proclus 
tries to connect philosophical mysticism with Hellenic religion, and the allegoresis of all 
myths is a necessary outcome of this concern.” Proclus, however, also considers the sym- 
bolic elements of poetry in their literal meaning.”* The transition from the literal meaning 
to the allegorical exegesis of myths through the analogy criterion is due to the myths' in- 
congruence.”* Proclus rounded off a process which had begun with Porphyry and Plotinus: 
his allegorical interpretation enables the study of godly inspired poetry in a full Platonic 
meaning.” 

Thus, the purpose of Proclus' allegoresis was, on the one hand, to defend Homer, Plato 
and the pagan cults by resorting to magic, mysticism and eclecticism; while on the other 
hand he attempted to legitimize his own philosophy through the so-called “theologians””* 
The same intentions can be seen in the exegesis of the Works and Days pursued through 
a systematized use of allegoresis with the characteristics mentioned above: the distinction 
between didactic and entheastic myths, the linguistic theory of etymological allegoresis, 
the concept of “symbol” which allows him to interpret entheastic myths in the same way as 
theurgy and mysteries, and the golden chains, images of Proclus” ontological system. 


3. Proclus” commentary on Hesiod's Works and Days 
3.1. Philological excursus 


Hesiods main works were extensively commented on in antiguity.” They attracted not 
only grammarians, but also philosophers: the Stoic Zeno commented on the 7hevgony” 
and Plutarch of Chaeronca on the Works and Days.” The Works and Days was the work 
most commented on by far. This is easy to understand if we consider the contents of the 
Works and Days and its didactic character, which made it—almost immediately—an es- 
sential school book. It is common to divide Hesiods Works and Days into two parts: the 
Works, and the Days, with the Works divided in turn into two books or sections. In the 
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FIGURE 1. The transformation of Proclus” commentary into scholia. 


first part, Hesiod recommends work to his brother using general warnings; in the second 
part (from v. 383 onwards), Hesiod accurately describes the reguired activities along the 
scasons of the year. Whereas a small portion is dedicated to seafaring, the larger part isa 
treatise on agriculture and farming. Hesiod's Works and Days represents the most ancient 
comprehensive rural calendar in the Greek language. Through the interpretation of signs 
taken from nature and, above all, from the observation of the movements of the stars, He- 
siod explained to future generations of Greeks when it was time to sow, to reap, to devote 
oneself to sailing or to other occupations. Lastly the so-called Days suggest which days of 
the month are convenient or inconvenient for the above mentioned activities according to 
the influence of the moon. 

That the neo-Platonist Proclus was also the author of a ürnduvnu&“ on this poem by 
Hesiod is confirmed by Suda x 2473. Proclus” commentary was the source for the com- 
mentaries written later by the Byzantine scholars John Tzetzes (twelfth century), Manuel 
Moschopulus (thirteenth century) and Maximus Planudes (thirteenth century). 

Of all commentaries on Hesiod, no one (including Proclus”) has been preserved en- 
tirely; they are only available as scholia, i.e., long or short text explanations written in the 
margin or between the verses of Hesiod's text. Five corpora of scholia exist on the Works 
and Days: those by Proclus (together with seholia vetera); Tzetzes; Moschopulus; Maxi- 
mus Planudes; John Protospatharius (fourteenth century, his scholia only comment on the 
Days). 

Figure 1 shows how Proclus” commentary transformed into scholia. Proclus” fifth cen- 
tury commentary on the Works and Days was transmitted in its entirety only for a very 
short time; the next generation of copyists preferred to summarize it and preserve it with 
Hesiod's text in order to guarantee its survival. Other commentaries written before him 
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had also been condensed and copied in the same manuscripts. 'To these we give the general 
name of scholia vetera, i.e. ancient scholia. At the end, the summaries of Proclus” and other 
ancient authors” commentaries fused together. The result of this process is manuscript A of 
the tenth century that contains Hesiod's Works and Days with Proclus” scholia and scholia 
vetera, and which still distinguishes the latter from the former so that it has been mostly 
possible to identify with certainty genuine scholia by Proclus among the vast amount of 
scholia.3! 


3.2. Allegorical interpretation 


There are many examples of allegorical interpretation of gods and heroes in Proclus” com- 
mentary on Plato's Republic. 'They are, however, sporadic explanations which cannot give 
an exhaustive idea of Proclus” lost works on Homer and Orpheus. For this reason Proclus” 
commentary on Hesiod gains great relevance. 

Hesiod is a godly inspired poet and his myths are for the most part entheastic. In this 
way Proclus interpreted Prometheus” and Pandora story (XLUI-LXVII), the myth of 
Five Ages (LXVUI-XCIN), the Muses (1-110), Eris (XLİ-XX; CCLXXIIL 12-5), Dike 
(CXII-CXII), the demonic guardians (CIX-CXI), and Atlas and the Pleiades (CLX- 
11.1-16). He also associated Hesiod's verses with Pythagorean maxims (CCLII), and in 
general his scholia on the Days are influenced by the Pythagorean doctrine. As an example 
ofallegorical interpretation 1 will illustrate Proclus' explanation of the myth of Prometheus 
and Pandora. 

The story of Prometheus and Pandora had been already allegorized by Plotinus (4.3.14) 
and Porphyry (De aniro nympharum 30) to refer to the destiny of the soul. Proclus himself 
had already claimed in his commentary on Plato's Republic (2.53.9—12) that Orpheus and 
Hesiod referred to the fall of the soul from the intelligible to the becoming world when 
they spoke of the theft of fire by Prometheus. In the commentary on Hesiod, however, he 
offers a more detailed explanation both of the individual elements of the myth and of the 
whole. Here, literal and allegorical interpretations keep pace with each other. Prometheus 
isa Titan. Titans, in mythology, are usualIy responsible for “disruption” and, indeed, Pro- 
metheus commits a crime by stealing fire from Zeus. But Prometheus is also, as his name 
indicates, the one who can foresee the conseguences of an action, ergo he is, on the allegori- 
cal plane, the one who can also confer this ability to men. Fire is, in fact, the intellectual life 
(XLIV.2-5; XLVL.1—2), an image of practical life and light (XLV1.4-5), and so we return 
to the literal meaning since fire really “enlightened” and improved human life. Ultimately, 
fire is the soul itself which comes from above and is moved to another place.* This is casy 
to understand considering that Prometheus has stolen the fire by puttingit in a giant fennel 
stalk (XLV). Apart from the connection between fennel stalk and Dionysius (whose thyr- 
sus is made from a fennel stalk), it is evident in this context that the narthex, the delicate 
envelope that Prometheus chose to transport fire, is the human body; hence fire can be 
identified with the human soul. Hesiod rightly spoke of “theft” since Prometheus gave the 
intellectual life, which belonged to the soul living in the intelligible (& Zeus), to the souls 
fallen into generation. Not only is falling into a body a punishment for the soul, but Zeus 
also sent the irrational life (&X0yoç (w7): Pandora (L, LI, L11).5* She has human shape, but 
at the same time she is like the goddesses. This in-between position defines her as ademon 
(LIV), ie., as an intermediary being between gods and men. Pandora opens the jar and by 
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so doing sets free the evils and the goods contained in destiny (< the jar). This is, indeed, 
a demonic task (8voyıç): they assign illness and fate by acting invisibiy (LXVTI). Proclus 
interprets all of Pandora's traits, as listed by Hesiod, as characteristics of the irrational life: 
Pandora is pretty because the irrational life is free from generation, and for this reason con- 
tains a certain beauty which is manifest in her body; her concupiscence is, however, ugly 
(&pyah&ov) because it is material and baffles the ability to jadge (LVLI, LIX). Pandora, and 
accordingly the irrational life in men, are not able to recognize the truth due to their wrong 
conceptions (LX). 

Irrational life is an evil, but a necessary evil without whom the soul would not live 
within the body. In order to explain Works and Days 58, Proclus admits that irrational life 
can bea pleasant evil. Thus, on the one hand, the soul suffers less of the pain and the labour 
coming from the physicality of life; on the other hand, by living within the body, the soul 
also feels that it does not belong to the sensible world, but to the intelligible. 

Prometheus and Epimetheus are presented as two types of thinking: those that occur 
before and after action respectively, representing the souls that fell upon the human genera- 
tion and the two possible behaviours for them to adopt. 


4. The guestion of the thirtieth day 


On the last day of the month, Hesiod (Works and Days 765-8) recommends checking the 
work done in the previous month and distributing food to the slaves. He writes: 


Bear well in mind the days that come from Zeus o “Huere 8? öx A16Oev mehukayu€voç sü kard uoipav 
and point them out according to their portion O meğpadiuev ÖNMecoL TpinKdBa unvöç &ploTnv 

to the slaves. The thirtieth of the month is the (o &pydT' öromrelev 48” &puahıiv Bartadaı, 

best for watching over the works and distributing O gür &v &AnBelnv Aaol kplvovreç &yodıv. 

the rations: people celebrate it because they 

distinguish the trurh.““ 


Since it is guite logical that the last day of the month is good for checking what the slaves 
have done and to organize the activities for the coming month, commentators did not have 
much to duscuss on the first three verses (765—7). West (1978, p. 350) only comments on 
that the sentence in 766—7 is an “odd conflation of two ideas”: on the one hand, “bear well 
in mind the days coming from Zeus and tell your slaves about them”; on the other, “inspect 
slaves” work and distribute them their rations on the thirtieth” 'The montly distribution of 
food was also common: in &puaAu) we have to see the “incentive” for the work that has to 
be done in the coming month.“ 

The last verse is more difficult to account for. Since an average lunar month consists 
of about twenty-nine and a half days, calendar months vary between “hollow” months of 
twenty-nine days and “full” months of thirty days. West (1978, p. 351) understands the 
mention of truth in verse 768 as an appeal by the poet to reckon the days correctly. 

Non-philosophical scholia on Hesiod interpret:** 
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Sch. 766a Pertusi 


<The thirtieth of the month is 
the best: > because the thirtieth day represents 
faithfully the truth; for on this day, the moon 
comes together and is united to the sun. And since 
it is peculiar of the truth to be univocal unlike the 
falsehood—for the falsehood is split into many 
parts—for this reason, the thirtieth day, due to its 


uniting activity, resembles the univocal truth. 


Sch.768a Pertusi 


<W hen the truth:> When men 
celebrate the days because they distinguish them 
by truth, i.e. when they understand that there is 
the real conjunction and that it took place with 
precision. For everyone has a different opinion 
since it was common to insert intercalary months. 
The syntaxis is like this: when people truly examine 
the works that have been made by thcir slaves in the 


entire month. 


Sch.768b Pertusi 


<W hen 


celebrate it because they distinguish the real 


the truth:> When people 


conjunction. He says this: some people say that 
the conjunction comes to be in twenty-eight days, 
others in more days; and truly they invented also 


intercalary months. 
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<Tpınk&da unvöç &platTyy.> İlm 
İh TpwkooTh &royıyeiru Tv &Ahlev. KAT y&p 
Tadny İh cekin TE Alp ovvEpyeTAL Kol ovyhvaraı. 
al örel İBlov TG &AnBelaç TÖ yovozL8Eç vavrlaç Toü 
Yevdovç öyolanç — Tö y&p Wevdoç mokvoyıBiç — , Bı 
TAÜTA WÇ EVOTOLÖÇ İ| TPUWKOTİ Tİ LoVosLĞEL &AnBela 


ÜTEİKLOTAL. 


<eüT' &âv &Anlelyv.> örav yer &AnBelaç 
<xplvovTeç &ywdıv> ol &vOpaTOL TAÇ EPA, TTOL ÖTEV 
Ty âli EmlaravTaı oüvodov Kol erk GkpıBelaç 
yıvoueynv. dol yöp &Molwç Bokdlovoıv, ZreBi) 
xa tuBoluyalovç yivaç elefaoı TıEval. 1) GüvTOakIç 
TOWÜTY, TOVTEOTL ÖTEY Ol Ano Epevvöoiv &ANBüç TE 


TÖY Botkav Epya & TA Öke unyl TETOMKAIV. 


<eür' &âv &An9elnv.> örörev Tv yö 
düvoğov ol A&ol ökpivovTeç &yoıy. ToüTO BE dyoiv 
ör! Akol Ev elcooı ÖKTÜ TuEpoıç, ETEpoL $ Ev MAelooi 
Tİ cüvodov yiveadal hacıv- AA uv Kel ğuBohıyalovç 


ĞVATAĞTTOYTEL UvOÇ. 


According to the first scholion, the thirtieth day is the best due to its association with the 
truth mentioned in Hesiod's verses. On the thirtieth the conjunction takes place, which 
makes the sun and the moon a unity in the same way that the truth is one. Despite its 
philosophizing tenor, however, this scholion does not explain Hesiod's original intention. 
The second and third scholia, in contrast, speak of Teal” conjunction, whereby the guestion 
returns to the lunar calendar and the intercalary months. 

Proclus? explanation is more detailed:*” 
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The days coming from Zeus: the 
instructions given about choosing and avoiding par- 
ticular days have their origin in observations that 
men have made, but some instructions have pre- 
vailed among some people and others among others; 
for also in Orpheus a number of differences among 
the days are spoken about and in the hereditary laws 
ofthe Athenians they were exactly determined: some 
days were good, others bad, yet others neutral. And 
not only were entire days assumed by people as be- 
ing convenient for the beginning of certain activities, 
but also parts of the day: sometimes they praised the 
carliest hours of the morning, sometimes the latest 
of the evening; again, people say that the time until 
noon belonged to the gods, the time after noon to 
the heroes. Hesiod, then, knew most of the contem- 
porary observations in this field, and he himself took 
the step of assigning the differences between propi- 
tious and unpropitious days to the movements of the 
sun and the moon and to their mutual aspects, from 
whose changes the becoming of all that is mortal 
mostiy depends. But for some beings more than for 
others the revolutions of the sun and the moon are 
favourable or unfavourable. Indecd this is shown by 
plants, some of which move in conjunction with the 
moon, others with the sun. Roses and violets and also 
the heliotropes turn their leaves to the rising sun, and 
similarly to the setting sun by inclining towards the 
west. And the lcaves of the olive tell the farmers, by 
turning over, that the winter or summer solstice has 
come, having their darker side facing upwards at one 
time and the lighter side at another. Everybody says, 
too, that the eyes of the cats and the entrails of mice 
contract as the moon wanes, and increase as it grows 
to the full. |....| If <a plant> should be taken up at 
the full moon it still retains the principle of growth 
and sprouts again at the proper season, but if taken 
up when the moon is waning, it is sterile. And in 
general some things #lourish when the moon is wax- 
ing, and others when it is waning, since the moisture 
shed by the increasing light of the moon is beneficial 
to some things but harmful to others. Hesiod, then, 
starts from the thirtieth (day on which the real con- 
junction takes place), that is now the thirtieth day 
without subtraction of a day, now the twenty-ninth 
if also the day before it is put aside. That is why he 
also said “people celebrate it because they distin- 
guish the truth” reguiring to take the actual thirti- 
eth. It is reasonable that he has started from this day 
on which the conjunction takes place. For it is neces- 
sary, since this kind of communion between sun and 
moon is the beginning of both their revolutions, to 
make it also the beginning of the days we designate 
according to their mutual aspect. (Hesiod) wants us 
to survey on this day all works of the month and to 
hand out food to the workers: the first activity aims 
to inspect the works of the past month; the second 
isan incentive for the works that have to be done in 
the following month. 
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yara 8' &k Alı6lev. ai mepl Tiç TâV 
hyepöv EKhoyüg Kal dreKkoyiç mTapaveoeç Eyovaı 
uEv TüÇ &pylç EK TÖY Tapamphoewv, Acı SE Tap” 
âMoıç ökpdrnoav. önel al map” *Opde (Er. 753 
Bernab&) Agyovral Tıveç &üTüY ökplosıç kal Ev Tolç 
? Alvalev merploiç Bwplo0ncav, al yiv &yadal Tıveç, 
al 8 gaükeı, yeodu 88 Tıveç elvaı. Kal ody ölaç TuEpaç 
yövov Ümehaböv Tıveç sükaıplav Eye Tpöç KaTApNAÇ 
Twwv pdkewv, AAA Kal mop TİÇ HMEpA, ÖTE EV TÜL 
EwBwd Emaivoüvreç, öTE BE TA TEpİ Bel öYlav, öov BE 
Kal Tolç Ev Beciç olrela TA Tpöç ueonuBplev siphkaoıv, 
#pwoı ÖĞ TA yer& ueonuBpiav. 6 yoüv *Halodoç Tüç 
MONAĞÇ Ev TOLTOLÇ gİBMÇ TÜV KAT” HÜTÖV TOApATNPTOELC, 
giç TAÇ YAlov KIvhoELç Kal celhvng Kal TAÇ Tpöç &AANAovç 
oyeoelç aüTöç &roBheyaç &vdye TAÇ Tüv riTnöelev 
Kal &verimöslev Bıadopde, Ah” ÖV YANITTA yiveTOL 
TĞVTE MEY TE Ovnr& kıvovyevwv. dha öz yahlov lev 
TpİÇ T&GÖE TAÇ TEpLOBOVÇ HÜTAY olKeleç 7) &AkoTpİEÇ 
öyel TÖY yıvoyEvav. Sol SE Kal TÖV dvTOYV TA EY 
GEANYN OUYKIYOLUEVA, TÜ BE Ala. TA HEY yp pödA Kol 
İt al ETİ TOLTUYV TA TLOTpÖTLE TpöÇ HALoY &vloyovre 
Tptmel T& gülAN Kal TpöÇ KATKİvÖLEYOY GoNÜTEÇ siç 
tontpav pemovra. TA ÖE TEV Ekalav gükle Biddoket 
K&l TOÜÇ YEMPYLKOÇ YEYOYEVEL TPOTÜÇ T) YELLEpLVAÇ 
7 Bepıwç Bk Tiç EavTÖY TEpLoTpOYİG, ÖTE yEv dv 
TÖ YEdVTEpOV İOyOVTEYV, ÖTE SE TÖ Aevköv. TÜ BE TOY 
aiholpuv öyUaTA dadı Kal TE OTMdyyva TEV uvÖY 
mâvreç give yiv oehvnç Ayyotanı, güfeclar BE 
öxyaloong. |... | si öv mepi mavathvov zEeıpedeln, 
TV yövluov &pxhv ETL guhdrTE Kal aid BAgordve 
KATİ, TY TpOOTKOVGAV Gpav, el BE hdıoLaNG, &yovov 
yiveral. Kel &rAdç TA YEv TAnpovuEvng edÖnvelTOL, TA 
SE Anyobang &üTüÇ, Tolç Ev WÖEÂİYOV TÜG ÜypöTNTOÇ 
oüong Üv Byel TÖ GeAnvalov göç HÜLMYöLEVOY, Toç BE 
BiaBepâç. &pyeraı oüv 6 “Halo8oç Ek TG TpıK&SOÇ 
(a8? iv ih biç garı GüvoBoç) örs yiv oüdav 
Tplaxddöa üvev Ekaptoewc, ÖTE BE elkooTİY EV&TNY, 
ÖTE Kol Ümekeipelre! 1 pd &üTÜŞ. BL Kal HÜTÖÇ AZLÖY 
TÜY Güray TpıKd&öa AaybBdvev elmev gür &v &AnBeinv 
Aaol KpivovTeç dyacıv. glköTwç BE dd TaüTNç pEaTO, 
KAB” Tv hp oüvoBoç. zl y&p Tv Kovevlav <T>abTUY, 
wç ulav &PXİV oücav &UYOTEpWY, &PYİV ToleladeL Kol 
TÖV Tepöv, dıç EK TG Tpöç AAAMAovç Toloüa1 oyda. 
Bovleral 88 Ev Tabın TE TE Epya TO unvöç EdopAY 
mdvra Kel TV Tpohhv &royepile Tolç EpyATALç. TÖ 
MEV elç TV ToÜ TEpEAdövTOÇ ovvTEYOY örlexeyıv TÖYV 
movnevTOV, TO BE giç TV TOU YEA)ovTOÇ GVYTEAOÜV 
TpOTPOTİV TAY TpAYÖNGouevav. 
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The fragment can be divided into four parts. Proclus first gives a brief account of the in- 
structions given for choosing and avoiding particular days (or even parts of days) of the 
month in various cultures. He then attributes to the divinely inspired poet Hesiod broad 
knowledge on this subject, stating that Hesiod's special merit was to have understood that 
the guality of days depends on the phases of the moon. This is the opportunity for an ex- 
cursus (part 3) about the beings in the realm of generation which benefit or are damaged 
by the revolutions of sun and moon. Whercas this section revcals the influence of Plutarch 
and lamblichus.,* the last part is Proclus” own interpretation. Here he finally comes to the 
thirtieth day, asking which day is the final day of the month: the thirtieth or the twenty- 
ninth? Based on Hesiod's words, Proclus makes it clear that Hesiod speaks of the “genuine” 
thirtieth, i.e., of the month with thirty days. This leads us to the core of my article. In fact, 
the “genuine” thirtieth gains relevance in a neo-Platonic perspective since only thirty is 
a special number and not twenty-nine. In a Platonic-Pythagorean point of view, thirty is 
considered a “perfect” number because it is constructed of three and ten.” Whereas three 
developed as a “perfect” number only after Plato,” ten was always a number of perfection 
since it contains in itself all mathematic ratios and all harmonic consonances. Three and 
ten were very important numbers for Proclus: three represented the triadic structure of the 
universe, the basic unity of Proclus” metaphysical system; ten is, according to the Pythago- 
rean tradition which Proclus acknowledged, the “perfect” number, in which all propor- 
tions are contained. Only on the thirtieth and not on the twenty-ninth could Proclus have 
founded his neo-Platonic interpretation of Hesiod. 

Proclus, at any rate, does not only explain how Hesiod's allusion to the “truth” is to be 
understood. Rather, he focuses on the guestion why Hesiod began from this day. 

The thirtieth day is the last day of the month. Indeed, it could be logically expected 
to begin the month with the first day and leave the thirtieth to the end of the account. 
Proclus, by contrast, reminds us that the thirtieth day is also the beginning of the sun and 
moon revolutions, and that already the ancients used to call the final day of the month 
“the old and new” (Ev «ol ves)” Ie was thus both the “beginning” and the “end” already 
in a non-Platonic perspective. Beginning and end coincide in a kind of Ringkomposition. 
Proclus implicitly ascribes to Hesiod a narrative technigue that presupposes knowledge of 
the doctrine according to which the “end” is nothing else but a “come-back” to the begin- 
ning. Ihe same can be observed in a fragment at the end of the agricultural prescriptions 
(En Hesiodum CCXX111.2-7). Hesiod had begun his section on agriculture by mentioning 
the Pleiades (“When the Atlas-born Pleiades rise, start the harvest—the plowing, when 
they set”, vv. 383—4) and at the end of the same section, he “returns” to this constellation 
and to plowing (“When the Pleiades and Hyades and the strength of Orion set, that is the 
time to be mindful of plowing in good season. May the whole year be well-fitting”” vv. 
614—7). Proclus comments on 


Hesiod connected the end of the agricultural 
works with the beginning, plowing with plowing; 
for he began from here, from the Pleiades” set and 
from the plowing and left off with the same topics. 
For this reason, he also added—after going through 
everything—that the pleiön, i.e. the whole year, 
could have in this way a well-fitting end of the works. 
The whole year is called pleiön because it has ful- 
filled (sumplerösas) the seasons, into which Hesiod 
divided the agriculture. 


Tİ &EXİ Tö TEkoç avvile TEV yevpyıköv Epyav, 
TÖ &pöTY TÖV dpoTOYl KAl y&p TpkeTO EvTEÖEV, &md 
TG Bloswç TÖV TlAadwv kal &pöTOV, Kal KaTENsev 
elç düTd. BÖ Kal Erriyyosye Bk MdvTEY Blekekddv ör! 6 
TEELY, ÖÇ EOTIV Ö EVKVTÖÇ, TÜY ETİ YAŞ EpYEY OÜTEÇ ÂY 
EyoL TEA oç EvALpUÖYLOV. TAELY BE ö EvLavTAÇ WÇ TÜÇ ÖpAÇ 
OVUTANpWAÇ KAĞ? Aç Tv yevpylav Belde. 
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Proclus thus suggests that Hesiod was aware of his “circular” composition technigue 
and deliberately used it. 

Circularity is an important concept for Proclus. His basic triad, on which his whole 
metaphysical system is founded, consists of Remaining, Procession, Reversion (uov/, 
Tpd0Ğ0Ç, ETLOTPOĞK), which together constitute a circle. “Cyclic” is, indeed, according to 
Proclus, the basic seguence of proceeding from what is static and returning to it. From this 
cydlic process all phenomenal movements emerge, including the rotation of the celestial 
bodies.”'The thirtieth means “reversion” since it consists of three. In Fr. CCLXVT 5—6, 
Proclus identifies the numbers one, two and three with Remaining, Procession and Rever- 
sion: |... kov&ç 8v&ç Tpıdç (eloiv <8? > olToL yovi, Tpâ080ç EmLoTpOĞN). 

Remaining, Procession and Reversion do not simply represent the main triad along- 
side other triads, but rather they are /7 primis the reason and constitution of every other 
triad.” They take place in every other triad, in every stage of ontology whose constitutive 
principle is the kowevle. This is precisely the term Proclus uses to describe the conjunction 
of sun and moon. It isa moment where the two celestial bodies are lined up and both are 
at the end and at the beginning of their revolutions. Proclus defines it as “communion” 
(kowevle). By saying that Hesiod begins from the end of the month (the thirtieth day), 
Proclus attributes Hesiod with his own credo, which enables him to interpret him allegori- 
cally in neo-Platonic terms. 

According to Proclus” exegetical method, the allegorical and literal planes are inter- 
laced and ever present. Accordingiy, after suggesting a neo-Platonic reading of Hesiod he 
returns to the literal meaning, citing the most down-to-carth interpretation: it is proper to 
check on the thirtieth the works of the recently passed month and to plan for the coming 
month. 

In his explanation of Works and Days 769—71, Proclus develops his ideas with further 
examples (74 Hesiodum CCLXL1-10): 


These are the days that come ale y&p huepaı gigi Alöç. Ti 


from Zeus: (Hesiod) has started from the thir- 
tieth day for the reason we mentioned and considers 
it reasonable not to work on this day, but to inspect 
the works. Besides, some people say that even ants 
rest on this day; manifestly this fact is also, for many, 
the evidence that it is the thirtieth of the month and 
that the conjunction between sun and moon is tak- 
ing place. The Egyptians say that the sow is unholy 
because it enjoys copulation when the moon is hid- 
den by the sun. And may it not be that this animal, 
since it belongs to the earth and enjoys procreation, 
is connected particularly with that conjunctive phase 
of the moon-goddess, who—they say—is related to 


the sun as female to male.” 


EV Tp1KAL Terolyraı &pyhy, BU Tv simoyev (Er. 
CCLX.29-33) airlev, odk ğpydlecdaı &kımaç Ev &üTf, 
&AN #momTEbEY T& Epya. gal yoüv TIvEÇ TÖTE KAİ TovÇ 
uüpunkaç Yyovylav &yev. mı8hAwç Kal ToÜTO TOAholç 
yivETOLL TEKUİPLOV TOÜ EİvAL TPWKAĞA KAİ TV SENA 
güvodov molelolaı TpöÇ Alov. Thv BE güv &vlepov 
Aiyümmici paaıy, öTİ ylkei yalpa KpvmTONEvNG ÜRÖ Toü 
MAlov Tiç gelihvng, Kal uhmoTE Kal ToüTO TÖ LOY, EÇ 
xBöyLov Kal yevvihaedı yalpov, olkelöv âOTL TpÖÇ TAvTNY 
gİKİTYÇ UANOTA TG Özcü TÜV ovvodikiyv hav, İV TpöÇ 


ov Möyov Eye Wç Bkeoç Tpöç &ppevk hadı. 


Living beings are influenced by sun and moon and their mutual aspects, as we have seen. 
On the thirtieth, at conjunction, sun and moon “rest” together in a common, static and 
unchanging state before their revolutions start again. It is therefore also time for men to 
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rest by inspecting the works done in the past month and by organizing things for the next 
month. 

For the accounts on animals, Proclus” source was again Plutarch, although the doctrine 
that the “hylic world” was dominated by the moon has a Chaldean origin too.“ Speaking 
of the Chaldean doctrine, it must be asked at this point whether Hesiod's prescription was 
considered by Proclus also as a religious precept. Elsewhere, for example in ancient Israel, 
the days of the interlunium reguired an interruption of the daily work and an intensifica- 
ton ofritual activity. Rest on this day has such religious meaning for Proclus too, since 
he celebrated this day of the month with solemnity, as his biographer, Marinus of Neapo- 
lis, Life of Produs 19, reports. In praising Proclus” religiosity and his respect of all possible 
Greek and foreign rites, Marinus writes: 


Every last day of the month he fasted, without mâcav y&p Evyv xal venv TO pyvöç unöe 
even having caten the night before. And he likewise  mpodzımvyoaç yatta. omep 8 Tüç vovunvlaç Aaurpöç 
celebrated the New Moon with magnificence and  ğmertdel kol İsponperöç. 


sanctity. 


Hesiods warning to rest on the thirtieth by checking the work done by the slaves in the 
previous month and by distributing food to them for the coming month is thus interpreted 
ina full neo-Platonic sense both in a metaphysical and in a religious perspective. 


5. Conclusions 


Allegoresis was acommon praxis in classical antiguity. Grammarians first made use of it in 
order to defend Homer's verses; then philosophers borrowed this device and transformed 
it into a method capable of supporting and legitimizing their own doctrine. 

Before embarking on the exegesis of poems, neo-Platonists had to face Plato's banish- 
ment of poetry from the ideal state. They based their argumentations on Plato's doctrine 
of the “divine inspiration” (&vBovawoyöç) and on Republic 2, 378d, in which Plato seems 
to assume a neutral position about poets allegorical interpretation. Proclus, in particular, 
elaborated a theory of poetics by distinguishing between divinely inspired, didactic and 
mimetic poetry. In his opinion, Plato's banishment concerned only mimetic poetry which 
isan imitation of the imitation (since it imitates our world which is, in turn, an imitation 
of the world of Forms); in contrast, divinely inspired poetry must be studied and inter- 
preted because it hides theological truths. Divinely inspired poets—Homer, Hesiod, and 
Orpheus—vwere also called, from Porphyry onwards, “theologians” 

Neo-Platonists thus tried to explain ancient poets' works in terms of neo-Platonic dia- 
lectics. The literal plane was, however, not replaced, but integrated in an overall interpreta- 
ton. The influence of the Chaldean theology and of theurgy on the allegoresis is evident, 
above all in lamblichus” De #4ysferiis and in Proclus. Despite its “oracular” tone, neo-Pla- 
tonists” allegoresis aimed to reach a broader audience. It also resorted to the etymological 
analysis. 

Most of Proclus” works on ancient poets have been lost. Preserved are a number of 
references derived from his commentary on Plato's Republic and from his other writings. 
For this reason, his commentary on Hesiod, despite its fragmentary state, acguires great 
relevance. 
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Among Hesiod's works, the Works and Days enjoyed the most success throughout the 
centuries. It presented a way oflife, imparted notions of farming and sailing, and offered a 
concrete and detailed calendar for the work seasons. Because of its encyclopaedic contents, 
the Works and Days was continuously commented on in antiguity up to the Byzantine era. 
Among the many commentaries written by grammarians and philosophers, which are now 
only available as scholia, the commentary composed by the neo-Platonist Proclus in the 
fifth century CE stands out. By having recourse to the so-called allegoresis, Proclus inter- 
preted Hesiod in terms of neo-Platonic doctrine. 

Proclus commented on the entire Works and Days allegoricalIy. Specifically, we have 
seen how he understood Hesiods prescription to rest on the thirtieth day of the month. In 
the frame of a “full” lunar month he describes the influence of the moon on living beings 
and its relationship to the sun. In particular, Hesiod's astronomical allusion to conjunction 
allows the exegete to transfer Hesiod5 verses to a metaphysical plane by using a Pythago- 
rean approach regarding the particular value of the number thirty. 

Thirty is a “perfect” number because it contains the three and the ten. Perfection is to 
be regarded as completeness, as limitation and as calmness, as absence of movement. Ac- 
cording to Proclus, the number three represents the #mıoTpoğ#, the reversion to the remain- 
ingafter the procession. In other words, three is the “end” which is somehow identical with 
a new “beginning” a new yov#. That is why Hesiod, in Proclus' eyes, lists the days of the 
month as beginning from the end (the thirtieth). 

On this day, the conjunction between sun and moon takes place. It is the moment in 
which they stop their revolutions before commencing the movement again. Since the sun 
and the moon affect the development of living beingş, it is clear that the pause in their 
revolutions produces rest both for the realm of nature and for mankind. The thirtieth is 
thus most suitable in neo-Platonic eyes for the activities assigned by Hesiod to the final day 
of the month: inspecting the works of the previous month and organizing activities for the 
following month. 

By means of his allegoresis Proclus not only adds metaphysical meaning to the most 
logical explanation of Hesiod's warning, but he also charges the passage with a religious 
nuance. İndeed, for Proclus the thirtieth was a fast day, and since Nature rests under the in- 
fluence of the sun and moon, it is reasonable also for men to rest and to respect the moon's 
conjunction. 


Notes 


1. Allegory is the English transcription of the Greek &XAnyopia which comes from the verb &MAnyopsvw (< 
üMha dryopeteiw), see Whitman (1987), pp. 263-268. This rhetorical figure was probably introduced into 
the Greek literature by Gorgias of Leontini (cf. Suda sx. Topyiaç). Originally, it was called indvow (sce 
Plato, Republic 2, 378d). Plutarch reports how the latter was progressively replaced by the former (De 
andiendis poetis 19, E10—F1). According to Pepin (1987), pp. 15-20 and Buffitre (19733), pp. 45—48, 
both concepts could coexist because &AAnyopla refers to an activity of the language, Ünövol to an activity 
of the thought. 

2. The scholion has been interpreted in different ways, cf. Detienne (1962), pp. 65-67, Tate (1927), p. 215, 
Tate (1934), p. 108, Wehrli (1929), p. 81, Schibli (1990), p. 27; 56 n. 12;99n. 54. 

3. Burkert (1968), p. 101 thinks that the allegoresis in the papyrus is due to an eclectic author, who tried 
to combine Orphic theogony with pre-Socratic physics. Laks (1997), pp. 134-140, by contrast, believes 
that allegorical interpretation has to be scen in relation to the Orphic religion, especialIy in relation to its 
separation between adherents and non-adherents. Finally, Most (1997), p. 128 explains that the allegoresis 
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aims to support the eschatological theology expressed in the preceding columns. 

Xenophanes was one of the first authors who cast doubt on the Homeric/Hesiodic theology, especially 
as for the anthropomorphism, cf. Buffitre (19737), pp. 13-22, and Pepin (1958), p. 74; 93-94. Although 
Blönnigen (1992), pp. 20-21 thinks of an apologetic purpose as well, he does not exclude the possibility 
of another function for the allegoresis. 

So does Heinemann (1949), p. 17-18 who notwithstanding criticized Tate's position (p. 37). 

See Thompson (1974), p. 91 and Bates (1906), p. 21. 

In Cicero, de gatura deorum 1.41, it is reported that Chrysippus, in the second book of his work on the 
gods, intended to harmonize his philosophy with the myths of Orpheus, Musacus, Hesiod and Homer: 
Vult Orphei, Musaci, Hesiodi Homerigne fabellas accomodare ad ea, gune ipse primo libro de dis immortalibus 
dixerab, ut etiam veterrimi poefae, gui hacc ne suspicati guidem sini, Stoici fuisse videantur. According to Tate 
(1929/30), pp. 3-4 the Stoics believed that the most ancient poets were the wisest, and for this reason 
utilized them in order to support and explain their own doctrine. 

CE. Bates (1906), pp. 21-22; Dawson (1992), pp. 38-52; Pepin (1958), pp. 159-167; Most (1989), pp. 
2018-2023; Long (1992), pp. 64-66; Ramelli (2003), p. 40. 

See Bernard (1990), p. 15 et passim. 


, See Dawson (1992), pp. 74-82; Blönnigen (1992), pp. 57-69. 

» CE Dörrie (1974), pp. 133-134; Lamberton (1986), pp. 44-54. 

. For the similarities between Philo and Porphyrys De antro nympharum see Runia (1990), pp. 115-117. 

. Desomnüis 173.2 and 1.102.3. 

. See Christiansen (1969), pp. 4-5. 

. See Christiansen (1969), pp. 99-133. 

. Dawson (1992), p. 73. Thompson (1974), pp. 35-37 and Pdpin (1958), pp. 231-242 attribute to Philo 


an apologetic purpose comprising an attempt to “save” both the Jewish and Greek traditions. Christiansen 
(1969), p. 28 in contrast, claims that Philo's exegesis could not have existed before the period of middle- 
Platonism. She underlines that the allegorical method is based on the dihairetic procedure of the Platonic 
dialectics whose gnoscologic system Philo adapted to his purposes. 

See Wehrli (1929), pp. 19-20; Heinemann (1949), p. 6. 

De andiendis poctis 15F—1GA, cf. Bates (1906), p. 28; Griffiths (1967), p. 81, and Marzillo 
(forthcoming;). 

De andiendis poetis 19E—E; 31D—E; c£. Pepin (1958), pp. 179-182, and Babut (1969), p. 376. 

Bates (1906), p. 32: “Plutarch's allegorical interpretation exhibited the same intellectual habits and 
mental bias as his other literary activities, an absence of historical perspective and an inclination to moral 
consideration upon all occasions” 

In this sense, neo-Platonic allegoresis is very similar to the Christian exegetical method, see De Lubac I 
(1959), pp. 425—439. 

Marzillo (2010), p. XIV. 

Epistula ad Anebum 36-38 in Eusebius, Praeparatio evangelica 3.4.2; c£. Pepin (1958) pp. 462-466 and 
(1987), pp. S4f£ 

In Fusebius, Przeparatio evangelica 3.7.1—4;3.9.1-5;3.11—13.2; this work was written according to Buffitre 
(19733), pp. 535-540 after Porphyry met Plotinus. 

For an analysis of the symbol in this work see Crome (1970), pp. 124-142. 

See Hirschle (1979), pp. 42—44. 

Porphyıy also composed a work on the philosophy of the Oracles which is preserved only fragmentarily 
and is edited by Wolff (1856). As for the influence of the Chaldean theology on Porphyry, see e.g. Des 
Places (1971), pp. 18-24 and (1984), pp.2308-2311. 

Fragments of the lost work Styx are transmitted by John of Stobi; cf. Lamberton (1986), pp. 113-115. 
C£. Lamberton (1986), pp. 108-133; Buffiğre (19733), pp. 419-459; Simonini (1986), pp. 30-31. Most 
scholars ascribe the De 4#7r0 to the period between 250 and the date of Porphyry's death (about 300). 
A clarification on the date will be particularly interesting in order to reconstruct the development of 
allegorical interpretation in Plotinus' school. 
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Simonini (1986), p. 94; see also Pepin (1965) pp. 235-240. 

See e.g. Pepin (1965) p. 235. Porphyry referred to Homer, Hesiod and Orpheus by the expression “the 
theologians”; Proclus will do it as well. 

C£. Pepin (1965) pp. 261ff. The popular character of neo-Platonic allegoresis is evident also in Proclus 
commentary on Hesiod, see Marzillo (2010), pp. XIX—XX; LILLII. 

Proclus” contemporaries and later neo-Platonists will not be treated here. 

For the attribution of this work to lamblichus, see Hopfner (1922), pp. V—XII; Des Places (1989), pp. 
7—8. 

Crome (1970), pp. 44; 68; 70-77. 

See Hirschle (1979), p. 48. 

Damascius, De principiis 1.86; 1.154 refers to this work by lamblichus. The Chaldean Oracles play an 
important role in neo-Platonic philosophy. They were composed at the end of the second century BCE 
bya certain Julian in hexameters. The theosophy professed in them united Platonic and Oriental elements 
in ademonology based on the dualism between the intelligible (the so-called “paternal intellect”) and the 
material. The followers of this doctrine practiced different theurgical rites by using magical objects (e.g. 
the ivy&) in order to join the divine. 

Attis and Cybele must have been a common topic in neo-Platonic allegoresis. In Eusebius, Przeparatio 
evangelica 3.11.12-6, Porphyıy interprets this myth allegoricalIy, and Marinus reports (L7f of Produs 33) 
that Proclus wrote a book on the mother of the gods in which he explained all pertinent rites and Attis' 
myth allegoricalIy. 

C£. Hermias, 77 Platonis Phaedrum seholia 30.10-31.2 and Bernard (1990), pp. 51-58. 

See Sheppard (1980), pp. 39-103. 

Ouoted by Proclus, 77 Rem publicam 1.95.30-1. 

Suda o 1662. 

C£. Sheppard (1980), pp. 27-38. The essay is divided into two books which respectively treat Homer 
(1.69—124) and Plato (154-205). 

C£. also Gallavotti (1933), pp. 44—54; Friedl (1936), pp. 54-59; Koster (1970), pp. 111-114; Coulter 
(1976), pp. 107££; Kuisma (1996), pp. 122-134; Pichler (2006), pp. 73—79. 

Beierwaltes (1985), p. 304 considers this definition as a little ambivalent since all kinds of poetry are 
didactic; hence, he proposes to call it “epistemic poetry” because it addresses the rational part of the soul. 
Mimetic poetry is, in turn, divided into eicastic (imitation of the things as they are) and phantastic poetry 
(imitation of the things as they appcar to the most). 

Sce Bernard (1990), pp. 35-50; Sheppard (1980), pp. 162-202. 

See Apologia 22b—c; c£. also Phaedrus 245a and Jon 533d; c£. Giuliano (2005), pp. 137-218. 

C£. Kuisma (1996), p. 143 andn. 26. 

C£. Bernard (1990), p. 43. Allegoresis” theoretical justification is in Proclus, 77 Rey publicam 1.71.21- 
86.23. 

In Rem publicam 1.76.24—77.Â, cf. Kuisma (1996), pp. 103-106; see also Trouillard (1981), p. 300. 

CE also Friedl (1936), p. 65; Kuisma (1996), p. 70. 

In Rem publicam 1.71.3ff. mentions a lecture by Syrianus about the kowwvle 8oyu&rwv between Plato and 
Homer. 

C£. Sheppard (1980), pp. 95-103; 168. 

Yvvovala is the evening seminar in the Academy, see Schissel (1926), pp. 268-272. 

I have translated Greek passages into English, unless otherwise stated. 

C£. Erler (1987), p. 192. 

C£. Hirschle (1979), pp. 3-31; Erler pp. 193-197. 

See Dörrie (1975), pp. 276-281; Kuisma (1996), pp. 86-87; Festugire (1971), pp. 575-596; Rist (1964), 
pp. 220-225, Sheppard (1980) pp. 145—16I1. 

CE, Proclus, £ Hesiodum CCLU., 

See Trouillard (1981), pp. 297-299; for the meaning of symbol see Crome (1970), pp. 159—196. 

In Rem publicam 1.7196. 


63. 
64. 
65. 


66. 


67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 


77. 
78. 


79. 
80. 
81. 
82. 
83. 


84. 
85. 


86. 


87. 


88. 


89. 


90. 
gl: 


92. 


93. 


94. 


What to do on the Thirtieth 113 


CE also Dodds (1951), pp. 291-299, 

Porphyıy, Vita Plotini 23.14-8. 

For this work see Bidez (1928), pp. 137-151; translation in Brâmond (1933), pp. 102-106 and (partially) 
in Festugitre (1950), pp. 133—136; commentary in Corbin (1955), pp. 199-205 and 263-267. 

C£. Lewy (19783), p. 184-185; 207; Sheppard (1980), pp. 74-78; Friedl (1936), pp. 61-62; 93; 101; 
Buffiğre (19732), pp. 483—485; Kuisma (1996), pp. 92—93. 

C£. Levâgue (1959), pp. 13-34. 

C£. Friedl (1936), pp. 78-86; see also Coulter (1976), p. 51-52; Bernard (1990), pp. 165-178. 

C£. Levâgue (1959), pp. 61-62. 

Proclus, 4 Hesiodum CIX.10—1. 

Further examples from the commentary on Hesiod will be illustrated in the next paragraph. 

Platonic Theology 1.4122.11-23.11. 

C£. Kuisma (1996), pp. 7-8. 

See Friedl (1936), pp. 86-88, Kuisma (1996), pp. 107-109, Whitman (1987), p. 96. 

C£. Sheppard (1980), p. 9. 

According to Lamberton (1986), p. 232 “the focus of Proclus” attention lies far beyond the text, whether 
Homer or Plato is before him. He has convictions regarding the structure of the universe and its hierarchies 
of meticulously subdivided, mutually dependent entities that find illustration in virtually any authoritative 
text” 

See West (1978), pp. 63—71. 

Von Arnim (1903-1905), Frr. 100, 103, 104, 105, 167, 276 pp. 28-29; 43; 63. Proclus” commentary on 
Hesiod also offers the evidence of Zeno's exegetical activity on Hesiod: 74 Hesiodum CXXVI reports that 
the Stoic Zeno inverted the order of Works and Days 293-295. 

For Plutarch's commentary see Marzillo (2010), p. XLIX, and Marzillo (forthcoming). 

For the different meanings of İnduvyua see Marzillo (forthcoming?). 

According to an alphabetic/numeric system. For a more detailed analysis of Proclus” authorship, see 
Marzillo (2010), pp. LXV-LXX. 

For Homer allegoresis by Proclus, I relegate to FriedIs, Wehrli's, Sheppard's, Kuismas, Bernard's and 
Pichler's detailed monographs. 

See W Hesiodum LI. Musâus (2004), p. 147 n. 64 blames Proclus to be inconseguent in his terminology. 
C£. Musâus (2004), pp. 147-149. 

In Hesiodum L:col Tt? aüTö yeya Ta: Tİ Toü TvpdÇ KAoTİV yeya Tia heye TE 1 IpounBei Eoecdaı, 
MaBv TÖ aivıyua d&r TAV Tpovoovudyuv İT” «üTOl Yuyüv. TahTAIç yAp övTEÇ | KAOBOÇ TÜUR Kel Tolç 
âVÜpTOLE, ol yeyöyaaıv EK ToLTUY TAV TEFOVTÖY Yuyüv. 

Translation by Most (2006). 

Proclus, 74 Hesiodum CCIX.8—9 explains why Hesiod calis the food &puahır by resorting to etymological 
allegoresis: “because it is agrecable and suitable (eü&pyooTov) for the ones who are nourished by it” 

I will not compare Proclus' interpretation with Tzetzes, Moschopulus” and Protospatharius' exegesis since 
they depend on Proclus. 

Proclus, 4 Hesiodum CCLX.1-36. Translation into English is adapted from Sandbach (1969) and my 
own German translation. 

Proclus refers here to the Athenian calendar, cf. Marzillo (2010), pp. 361-262. 

CE. Plutarch, de Iside et Osiride 8, 353F; 63, 376E—F, Dyaestiones conviviales 3.10, 658E-659C; 4.5, 670B, 
Hetia phyica 24, 917F—918A, fr. 102; lamblichus, de #aysteriis 5.8. 

“Perfect number? is actually in mathematics a number which is the sum of its proper positive divisors 
excluding itself. For example, 6 is the first perfect number because 1, 2, and 3 are its proper positive divisors, 
and 142 43 — 6 (other perfect numbers are 28, 496 and 8128). Here, on the contrary, what is meant by 
a “perfect number” is one considered as perfect according to Pythagorcan criteria. 

CE for example Plutarch, 4e#ja Romana 2, 264A; 102, 288C-—D, lamblichus, 7heologonmena arithmeticae 
4.19, Proclus, 77 Hesiodum CCLXVLI, 1—4, Martianus Capella 2.105; 7.735; 736. 

Proclus, 4 Hesiodum CLXIX 6-7. 
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95. Translations by Most (2006). 

96. Siorvanes (1996), p. 107. 

97. Beierwaltes (1965), p. 118. 

98. Translation adapted from Most (2006) and Sandbach (1969) with my own German version. 

99. CE de Iside et Osiride 8, 353F—354A, £r. 103, Amnatorins 24, 770A, de facie in orbe İunae 30, 944E, 
100. CE Levy (19783), pp. 144; 300-301. 

101. See Van der Too (1996), p.213. 
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Why Greek Lunar Months Began a Day Later than Egyptian Lunar Months, 
Both Before First Visibility of the New Crescent 


Leo Depuydt 


1. Statement of Purpose: First Visibility of the New Crescent Never Served as Marker 
of the Beginning of the Lunar Month in Egypt, Greece, or Mesopotamia 


1.1. A Prevalent Assumption 


Hardly any assumption about the ancient world has been as dominant, or as stubborn, 
from time immemorial as the one that ancient months—in as far as they were lunar, which 
they mostly were—began with first visibility of the new crescent (short: first crescent vis- 
ibility). Strictly speaking, beginning the month with first crescent visibility means—or at 
least ought to mean—that daylight of lunar Day 1 immediately follows the evening in 
which the new crescent is for the first time sighted. This strict principle is nowhere explic- 
itly enunciated in ancient sources and hardly ever in modern publications. According to 
the strict understanding of the principle, it should not be possible to begin a lunar month 
at any time before the new crescent has been sighted. 

In conjuring up the ancient world and picturing daily life in, say, Athens, are we to 
imagine, as is now universally done, that the minds of ancient Greeks like Pericles, So- 
crates, and Aristotle were anxiously anticipating the first sighting of the thin new crescent 
as marker of the beginning of a new month and also of the years first month and therefore 
of new year? 

Ouite to the contrary, all kinds of evidence scattered over multivaried sources support 
the assumption that first visibility 20wbere in the ancient world, not in Greece nor any- 
where else, marked the beginning of the month. And that includes in all probability Baby- 
lonian astronomical texts, that bastion of chronological exactitude, in relation to which 
probably no one would now dare to deny that lunar months always began after the new 
crescent had been sighted. 

Nothing has had a greater influence on the modern interpretation of ancient lunar 
months, I believe, than the general awareness of the custom undeniabiy prevalent in Islam 
since the time of the Prophet in the lands where Egyptian and Babylonian civilizations 
once flourished to begin months with the sighting of the new crescent. In other words, 
daylight of lunar Day 1 begins in the morning that follows the evening in which the new 
crescent is first sighted. There is nothing wrong with beginning months with first crescent 
visibility. But that is just not how the ancients did it. 

I have elsewhere already undertaken provisional efforts to guestion the role generaliy 
attached to first visibility of the new crescent in the modern study of the ancient world! 
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and have wanted to treat it at greater length for some time, expressing my hopeful anticipa- 
tion on no fewer than four occasions.? 


1.2. Egypt — Greece — Mesopotamia 


The proposition that lunar months begin before first crescent visibility is somewhat estab- 
lished when it comes to ancient Egypt. Evidence is adduced below to confirm that Greek 
lunar months too began on average before first crescent visibility. The Greek evidence in 
fact comes from Egypt, which was home in the Late period to a large immigrant Greek- 
speaking population. In addition, it will be argued that Egyptian lunar months began a day 
or so before Greek lunar months. 

As regards Mesopotamia, first crescent visibility rules absolutely. Kugler, the pioncer- 
ing decipherer of much of Babylonian astronomy, summed it up as follows in his Yox 
Moses bis Paulus after more than two decades of research on the subject: “Das erstmalige 
Wiedererscheinen der feinen Sichel am abendlichen Westhimmel ist das Zeichen für den 
Anfang des Monats”? Then again, in more recent years, it has been noted off and on that 
the picture that emerges from the sources is not nearly as neat as Kugler terse statement 
suggests, for example in relation to the need for actually sighting the crescent to begin a 
new month.i 

Babylonian astronomical texts are thought to provide the premier evidence of first cres- 
cent visibility5s role. But it will be argued below that, in astronomical texts, Babylonian 
months might just as well begin with the carliest possible measurable interval between 
sunset and moonset after new moon, called NA in Babylonian. A NA-calendar, if the term 
is permitted, would be the result of adding strict regularity to a lunar calendar used in soci- 
ety at large. The aim would be to organize empirical data in a rigorous manner that is more 
suitable to the creation of Babylonian lunar theory. It is true that the interval NA, at least 
when it is measured and not estimated or predicted, is one facet of a set of events of which 
first crescent visibility is another facet. But it is not because “big” and “green” are two facets 
of the phenomenon “big green car” that the mind cannot focus on the facet “green” at the 
exclusion of the facet “big” 

As regards texts other than Babylonian astronomical texts, much evidence will be ad- 
duced in support of a newly postulated type of ancient lunar calendar. The new calendar 
will be called here the gew crescent (in)visibility calendar, which must have included a great 
measure of ad hoc determinations on whether to make a lunar month 29 days or 30 days 
long (sce section 10.13). It cannot be said that the months of this calendar begin at first 
crescent visibility. They may or they may not. Instead, the contrast between visibility and 
invisibility of the new crescent on Day 29 is exploited to determine whether the day that 
follows Day 29 of the month will be the last of the present lunar month or the first of the 
next lunar month. The aim is not to begin the month with first crescent visibility or with 
any other lunar phenomenon for that matter. The aim is to determine how long the pres- 
ent lunar month will last, 29 days or 30 days. In works on calendars, the new crescent is 
normalİy associated with visibility. But in the new crescent (in)visibility calendar, both the 
visibility and the invisibility of the new crescent play egually important roles. Each has its 
own distinct conseguence. Visibility on Day 29 produces a month of 29 days. Invisibility 
on Day 29 produces a month of 30 days. Importantly, invisibility on Day 29 by no means 
guarantees visibility on Day 30. If there is invisibility also on Day 30, then daylight of lunar 
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Day 1 begins before first crescent visibility. Accordingly, first crescent visibility is not the 
marker. The toggle of (in)visibility on Day 29 is. 'That being said, there are many indica- 
tions in the sources that the new crescent was sighted too early or too late. Such irregularity 
must have had a domino effect affecting ensuing lunar months. Strict observation of the 
Day 29-rule must therefore often have been impossible. 

Alongthe same lines, it will be argued below (se section 6.7) that, strictly speaking, the 
Egyptian and Greek lunar calendars are not old crescent invisibility calendars, but rather 
old crescent (in)visibility calendars. 

A comprehensive survey of lunar time-reckoning in all nations of the ancient world 
remains desirable. But producing such a survey would be no small feat. Then again, it is 
advisable, and even indispensable, to securely establish individual points before moving on 
to a grand synthesis. 

Much of the present paper revolves around two basic calendrical concepts: (1) the be- 
ginning of the lunar month; (2) first visibility of the new crescent as marker of the begin- 
ning of the lunar month. Before outlining this paper's line of argument in section 4, it will 
be useful to dwell briefly with these two concepts in sections 2 and 3. 


2. The Beginning of the Lunar Month 


Ancient lunar months began around new moon. New moon, also called conjunction, is the 
pointin time when the moon is right between the earth and the sun. New moon cannot be 
observed because the moon is invisible at the time. Its light is drowned out by the sun that 
is right behind it. The exception is when sun, moon, and earth are on the exact same line. 
A solar eclipse then takes place. The moon is seen as a black disk passing from right to left 
across the sun disk, covering it wholly or partly. 

It is clear what one sees of the moon shortly before and shortly after new moon. One 
morning roughly 25 to 50 hours before new moon, the old crescent appears for the last 
time in the eastern horizon right before sunrise. That is last visibility of the old crescent. Or 
short: last crescent visibility. Then, for a period lasting mostly either one and a half or two 
and a half days, the moon remains out of sight. Next, one evening roughly 25 to 50 hours 
after new moon, and weather permitting, the new crescent can be seen in the western ho- 
rizon right after sunset. That is first visibility of the new crescent. Or short: first crescent 
visibility. 

In order to fix the beginning of a lunar month, a certain daylight period needs to be 
picked and assigned the number one or some eguivalent designation. But when it comes 
to establishing by which methods a certain daylight period was made into daylight oflunar 
Day 1 in various ancient nations, a problem arises: gowhere in any ancient source is there an 
explicit report as to what exactly was done to determine which dayliğht is hat of lunar Day 
1. 

To my knowledge, no ancient source says more about events relating to the beginning 
of the lunar month than the Talmud. A number of scenarios of what happens around new 
moon are discussed in detail. Yet, these scenarios are not guite detailed enough to establish 
what exactly was done to fix the beginning of the month. One would like to picture—as 
if watching a video recording—a specific person making specific decisions and uttering 
specific statements. | am not referring to celebrations or sanctifications of the decision, to 
which the Talmud makes ample reference, but rather to the precise circumstances of the 
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decision itself as a rational act. The sources do not bring us close enough to that critical 
event. What really happened therefore remains the subject of speculation. 

From the prominent ancient civilizations of Egypt, Greece, and Mesopotamia, we do 
not even have anything close to detailed descriptions such as those in the Talmud. "True, 
guite a few cunciform texts refer in one way or another to events that take place around the 
tum of the month and somehow relate to fixing the beginning of the month. Moreover, 
there are various references to the beginning of the lunar month in classical authors and 
rare references in hieroglyphic sources. But all this still leaves us in the dark as to how ex- 
actly Day 1 was picked in Egypt, Greece, and Mesopotamia as an act of the free will. 

It is generally assumed that observation cither of the old crescent or of the new crescent 
played some role in determining the beginnings of lunar months in the ancient world. The 
old crescent is observed in the morning and the new crescent in the evening. In the case of 
the old crescent, the natural thing would seem to be to wait for the morning of first izvis- 
ibility. The previous morning is then the one of last visibility. In principle, last visibility 
itself can only be established after the fact; one cannot know with certainty beforehand 
whether the old crescent will or will not be visible the next morning, even if visibility may 
be so limited one morning that invisibility the next morning seems all but certain. In the 
case of the new crescent, the natural thing would seem to be to wait for the evening of first 
visibility. The previous evening is then obviously the one of last öxvisibility. In principle, 
last ixvisibility itself can only be established after the fact; one cannot know with certainty 
beforehand whether the new crescent will or will not be visible the next evening. 

Much attention has been paid to the problem of the visibility of the crescent. This 
problem is scientific and astronomical in the strict sense. It involves many factors. All agree 
that certain decisive factors are forever lost. These factors include local weather conditions 
and the location of the observers as well as their state of mind, including focus and atten- 
tion span. 

However, visibility is just one facet of fixing the beginning of the lunar month. What 
was no İlonger seen one morning or what was again seen one evening needed to be exploited 
in order to fix daylight oflunar Day 1. Such exploitation involved specific thoughts, words, 
and acts on the part of flesh-and-blood people. It is with those thoughts, words, and acts, 
regarding which no explicit evidence survives, that the present paper is concerned. 


3. First Visibility of the New Crescent as Marker of the Beginning of the Lunar Month 


Strictly speaking, a lunar month can be said to begin with first visibility of the new crescent 
only if the daylight period that follows the evening in which the new crescent is first seen is 
daylight of lunar Day 1. In other words, the morning oflunar Day 1 ought to immediately 
follow the evening of first visibility. Nights were probably not counted in antiguity, except 
very rarely in certain technical contexts. Nighttime was just a numberless stretch of dark- 
ness and of human inactivity separating numbered episodes of light and of human activity 
that begin with dawn and end with dusk. Activities started before dawn or continucd after 
dusk were annexed to the adjacent daylight period. 

This definition of first visibility of the new crescent as marker of the beginning of lu- 
nar months may seem slightly cambrous. But my personal experience in reading works on 
calendars and chronology is that more explicitness in defining first principles would help 
promote the study of the subject as a mature discipline in its own right. One advantage of 
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the above definition as 1 see it is that it avoids the vexed guestion of when the day began in 
various ancient nations, in the morning, in the evening, at midnight, and so on. The begin- 
ning of the day is called its epoch. Accordingly, aday whose beginning falls in the morning 
is said to have a morning epoch. This is not the place to address the issue of the epoch of 
the day at length. But briefly here (sce also section 8), my view on the matter is that for 
most people most of the time, the day began in the morningand ended in the evening and 
included activities started before dawn and continued after dark. It seems like the most 
natural view. In earlier papers 1 have myself, like most every student of chronology before 
me, cagerly embraced the relevance of the concept of the epoch of the day. But I have 
now become rather convinced that the epoch may well be a ghost concept, and its study 
hence the pursuit of a ghost problem. Even the fact that, in certain Babylonian astronomi- 
cal texts, what happens at night is described before what happens during the day does not 
necessarily imply an evening epoch (sce section 10 below). 

Both in ancient sources and in modern writings, one occasionally finds statements to 
the effect that the new crescent first appcars on lunar Day 1. But such statements often 
critically leave unsaid whether the new crescent is first seen in the evening that imme- 
diately follows daylight of lunar Day 1 or in the evening that precedes daylight of lunar 
Day 1. One possibility that needs to be contemplated is that, in some ancient nation, one 
aimed more or less for the new crescent to appcar just after the sunset ending daylight of 
lunar Day 1. That sunset is after all closer to daylight oflunar Day 1 than the sunset of the 
previous evening. However, the result of such a procedure is in effect that daylight of lunar 
Day 1, and hence the month itself, begins before first visibility. Again, strictly speaking, it 
would seem wise to delimit the concept of beginning lunar months with first visibility of 
the new crescent to the practice of having daylight of lunar Day 1 /o/ow first visibility in 
the evening, as is the case in the religious Muslim calendar. However, if anyone insists on 
describinga calendar in which first crescent visibility falls in the evening following daylight 
oflunar Day | also as beginning lunar months with first crescent visibility, then it should 
at east be made explicitly clear in which evening in relation to daylight of lunar Day 1 the 
new crescent Was first seen. 


4. Outline of the Argument 


The ultimate aim of this paper and its capstone is to make a contribution to the theme of 
the conference at which an extract of it was read. This capstone constitutes the paper's final 
section, section 11. The conference theme is evoked in the guestion: What does it mean 
to live the lunar calendar? This papers line of argument will lead to a slightly different but 
related guestion: What does it mean to live three lunar calendars? Indeed, an attempt is 
made below to show that, during a few decades in the third century BCE, no fewer than 
three different lunar calendars were operative all at the same time in Egypt: (1) the native 
Egyptian lunar calendar; (2) the Greco-Macedonian lunar calendar; and (3) the Hebrew 
calendar. In 332 BCE, Alexander had conguered Egypt. In the last three centuries before 
the common era, rulers descending from Alexander$ Macedonian general Ptolemy ruled 
Egypt as Pharaohs. Most rulers of this dynasty were called Ptolemy. This phase of Egyptian 
history is therefore known as the Ptolemaic period. 

Naturalİy, it is not possible to seek an answer to the guestion as to what it meant to 
live with three lunar calendars if there were no three lunar calendars. Much of this paper is 
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therefore devoted to the preliminary effort of proving that there were three distinct lunar 
calendars in the earlier third century BCE in Egypt. The existence of the Hebrew calen- 
dar hardiy reguires proof. The calendar must have been used by the Jewish diaspora in 
Egypt. But it has not been demonstrated that the native Egyptian lunar calendar and the 
Greco-Macedonian lunar calendar differed from one another. It goes without saying that 
the names of the months of the two calendars differed. But did the two calendars operate 
according to different calendrical mechanisms? 

There are six main steps in this paper line of argument leading up to the capstone 
section 11. They are as follows. The first main step is a review of pertinent past research 
pertaining to the Egyptian and Greek lunar calendars (sce section 5). There is of course no 
lack of references in the literature to the effect that ancient lunar months began with first 
crescent visibility. Gathering such references would be fastidious. The search is instead for 
references that ancient lunar months did not so begin. It has been known for some decades 
now that native Egyptian lunar months simply begin too carly for the new crescent to 
have become visible before daylight of lunar Day 1. First Ludwig Borchardt in anecdotal 
and incipient manner and then more systematically Richard A. Parker (carlier perhaps also 
Heinrich Brugsch, but only he) have done much to establish this fact. As there is nothing 
new to be said about the fact in guestion, the evidence will not be systematically revisited 
here; still, some of it will receive mention below. The Greek calendar is another matter. To 
my knowledge, only one scholar has seriously challenged the view that Greek lunar months 
began with first crescent visibility, namely W. Kendrick Pritchett. The aim of this paper 
step one is to analyze Pritchetts evolving views regarding the matter. Pritchett refers to 
his ideas as a “theory” The design of the present paper is to go beyond theory and adduce 
proof. 

The second main step of this paper is an investigation of the core empirical data (sce 
section 6). The set consists of 32 Julian dates of lunar Day 1 derived from 32 double dates. 
The focus is on demonstrating that two key numerical relations apply. First, native Egyp- 
tian lunar months began on average roughly a day before Greco-Macedonian lunar months. 
Second, both began on average before first visibility of the new crescent. Daylight of Day 1 
of Egyptian lunar months began on average roughiy half a day before conjunction or new 
moon. Daylight of Day 1 of Greek lunar months began on average roughiy half a day after 
conjunction or new moon. Halfa day after conjunction isa point in time that is simply too 
soon for the new crescent to have become visible, let alone half a day before conjunction. 

Owing to all the complexities characterizing the course of the moon, there was much 
fluctuation from month to month in the afore-mentioned distances. However, what mat- 
ters here is the averages. There is also much inherent irregularity in how lunar calendars 
based on observation of the moon operate. This irregularity is bound to distort the averag- 
es somewhat. However, what matters here is that the chances that certain crucial character- 
istics of the empirical data adduced below are pure coincidence would appcar to be statisti- 
cally insignificant. Therefore, the possibility that the data do not support what needs to 
be demonstrated can be rejected with high probability. 'The irregularity also accounts for 
the fact thatlunar months might on occasion begin after first visibility of the new crescent. 
However, what matters here is that, when they do, such a beginning was not intentional. It 
cannot be excluded that the ancients sometimes considered it significant that the new cres- 
cent often became visible for the first time in the evening following daylight of lunar Day 1. 
However, what matters here is that the new crescent played no role in fixing lunar Day 1. 
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The documentation of the two afore-mentioned numerical relations will need to be 
supplemented by an explanation of which calendrical mechanisms could have produced 
them. These calendrical mechanisms will be described in detail and historical evidence 
that points to their existence will be adduced. 

In the third main step, additional evidence pertaining to the native Egyptian lunar cal- 
endar is provided (sce section 7). Additional evidence pertaining to the Greek lunar calen- 
dar follows in step four (see section 8). 

Steps two, three and four are devoted to a presentation of the empirical data and a de- 
scription of the calendrical mechanisms that presumabiy produced them. The fifth main 
step presents a control test that forms a bridge betwcen the data and the mechanisms (sce 
section 9). A theoretical test is performed to establish whether, when the mechanisms are 
applied to any lunar months at any time, they produce modern data that are similar to the 
ancient data, thus corroborating the validity of the ancient data. 

Steps two to five concern the lunar calendars of two of what are, judging by the scope 
of the surviving sources, the three most prominent ancient civilizations before Rome came 
onto the scene. The sixth main step concerns the third, ancient Mesopotamian civilization, 
and especially its cultural capital, Babylon (see section 10). In steps two to five, evidence is 
adduced to the effect that neither Egyptian nor Greek lunar months began after first cres- 
cent visibility. Step six extends this same tenet to the Babylonian lunar calendar. In trying 
to knock two hallowed tenets off their pedestals, namely that the day in Babylon began in 
the eveningand that the month began with first crescent visibility, step six will naturally be 
perceived as more radical than the preceding steps. 


5. Voice Crying in the Desert: W. Kendrick Pritchett 
5.1. Pritchettin 1959 


The new crescent has an enduring place in Classicists' intellectual, and perhaps also ro- 
mantic, imagination of the past. This state of affairs has persisted to the present day. One 
reads in the most recent survey of what is known about Greek and Roman calendars that, 
in Athens, the first month of the year began “on the evening of the first sighting of the new 
moon$ crescent following the summer solstice”” Yet, in 1959, Pritchett guestioned this 
fundamental assumption when he wondered whether “the Athenians used some observable 
phase other than the thin crescent of the new moon to determine the length of their lunar 
months” lam not aware of any other dissenting voices in the history of Classical scholar- 
ship besides Pritchett's. Nor have 1 searched very systematically for reactions to Pritchett's 
dissension. If one considers only original reasoned arguments that have appeared in print, 
Pritchett may well have stood pretty much alone in the last half a century with his view that 
the new crescent was not used to fixlunar Day 1 in Greek calendars. 

Pritchett first took up the study of the Greek calendars during or soon after World 
War 11 by collaborating with Otto Neugebauer of Brown University on a joint publication 
entitled 7e Calendars of Athens. In this work, it is shown that three calendars were used 
in ancient Athens: (1) a lunar calendar whose lunar Day 1 was determined by observation 
of the moon; (2) a calendar “according to archon” in which the lunar calendar was modi- 
fied by adding and subtracting days, but whose year still began on the same new year as the 
lunar calendar; (3) a calendar that originally reflected the division of the year according to 
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the prytanies of the boule. 

The study of the Greek calendar and related topics such as the seguence of the archons 
is of such complexity that it could casily turn into a full-time occupation. As incomplete as 
my knowledge of the Athenian calendar may be at this time, I do not hesitate to embrace 
Alexander Jones's assessment that the central thesis of Pritchett's and Neugebauer$ book 
“has on the whole held up well against a steady barrage of rival models” In the half century 
that followed his joint publication with Neugebauer, Pritchett wrote regularly about the 
ancient Greek calendar.? His principal opponent in regard to all kinds of facets of ancient 
Greek calendars was Benjamin Meritt, a skilled student of epigraphy in his own right. lam 
personally guite comfortable with the notion that there was both a winner and a loser in 
this debate—and that Pritchett won. 

In 1959, influenced by what Parker, also of Brown University, had recently written on 
Egyptian lunar months," Pritchett suggested that lunar Day 1 of Athenian lunar months 
was fixed in time by means of observation of the 0/4 crescent in the morning at the begin- 
ning of the 29h daylight period of the month. There can be no doubt that Egyptian lunar 
months began before first visibility of the new crescent. Some of the empirical evidence to 
that effect is repcated below. It was therefore inferred that observation of the old crescent 
must somehow have played a role in fixing lunar Day 1, even if there is no explicit state- 
ment anywhere in the sources that it did. Yet, to the present day, the notion that ancient 
Egyptians were diligentiy waiting for the new crescent to begin a lunar month, just as all 
other inhabitants of the ancient world presumabiy were, has persisted in the popular imagi- 
nation. There is no doubt that, to the religious Muslims in modern Egypt, the new crescent 
is everything. The arrival of Ramadan's new crescent is a much anticipated event. But it is 
time that the view became universalIy established that, to their fellow Egyptians in antig- 
uity, the new crescent meant nothing at all as far as the strict calendrical structure of the 
lunar month was concerned. 

Pritchett was led to propose that observation of the old crescent may also have played 
arole in the Athenian calendar because of the specific way in which days are named at the 
end of the lunar month (see below). Accordingiy, he suggested that old crescent observa- 
tion operated as follows at Athens. If the old crescent was no longer visible in the morning 
at the beginning of the 29th daylight period of the month, the 29th daylight period that 
immediately followed became the last daylight period of the month, the next daylight pe- 
riod became that of lunar Day 1, and the month had only 29 days. If the old crescent was 
still visible that same morning, the 29th daylight period became the penultimate daylight 
period of the month, the next daylight period became the 30th of the month, and the 
month had 30 days. That way it was known cither one or two days in advance when day- 
light oflunar Day 1 would begin. 

It is to be assumed that there were occasional irregularities ina manmade product such 
as an observational lunar calendar. These irregularities presumabiy reguired a4 hoc adjust- 
ments. Iherefore, when it comes to the empirical data presented below, it will be above all 
the averages that count to reveal the nature of the Greek lunar calendar. 

Parkers Egyptian lunar calendar, which had carlier also been mostly Ludwig Bor- 
chardt's, differed from Pritchett's Athenian lunar calendar of 1959. In both calendars, lu- 
nar Day 1 was fixed by means of observation of the old crescent. But in Parker's Egyptian 
lunar calendar, old crescent observation took place in the morning at the beginning of 4he 


daylight period that follows the 29th daylight period of the month—not in the morning at 
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the beginning of the 29th daylight period of the month as in Pritchetts Athenian lunar 
calendar of 1959. Simply put, old crescent observation took place after 28 days in Athens 
and after 29 days in Egypt. 

In Parker” Egyptian lunar calendar, if the old crescent was no longer visible, the day- 
light period that follows the 29th daylight period of the month became daylight of lunar 
Day 1 and the month had 29 days. There was then no advance notice of the start of the new 
lunar month. 1f the old crescent was still visible, the daylight period that follows the 29th 
daylight period of the month became daylight of lanar Day 30, the next daylight period 
became lunar Day 1 of the following month, and the month had 30 days. 

It inevitabiy follows from the mechanisms described above that the morning of first 
invisibility of the old crescent on average fell at the beginning of daylight of lunar Day 1 
in the Egyptian lunar calendar but at the beginning of daylight of the last day of the lunar 
month, either the 29th or the 30th, in the Athenian lunar calendar. In other words, the 
Egyptian lunar calendar began on average a day carlier than the Athenian lunar calendar. 
At the same time, the same procedures stipulate that the morning of old crescent observa- 
tion is the 28th daylight period of the month in the Athenian lunar calendar but the day 
after the 29th daylight period of the month in the Egyptian lunar calendar. In other words, 
the morning of old crescent observation is a day farther removed from lunar Day 1 in the 
Egyptian lunar calendar than it is from lunar Day 1 in the Athenian calendar. 

On the one hand, the Athenian lunar month on average begins a day /azer than the 
Egyptian lunar month. On the other hand, the morning of old crescent observation in the 
next month is one day /ess removed from lunar Day 1 in the Athenian lunar calendar than 
it is in the Egyptian lunar calendar. Conseguently, the morning of old crescent observa- 
ton will on average fall in the same morning in both calendars. Old crescent observation 
will then again produce the one-day interval between the beginning of the Athenian lunar 
month and the beginning of the Egyptian lunar month. One lunar month later, old cres- 
cent visibility will again fall in the same morningin both calendars, and so on in perpetuity. 
Accordingiy, if the two calendars are used in the same locale, they will be synchronized— 
with one running on average a day behind the other. Pritchett's statement that “the day of 
new crescent visibility... is the first day of the month, not the second as in Egypt” clearly 
implies that Athenian lunar months began a day /ater than Egyptian lunar months. It is a 
relation that will be confirmed by actual empirical evidence adduced below. 

The crucial guestion remains: What led Pritchett to postulate that the mechanism used 
to determine the beginnings of lunar months in the morning of old lunar observation was 
not the same in Athens as in Egypt? Pritchett took note of the fact that, in 29-day Athenian 
lunar months, the name of the day that was omitted was the name of Day 29 in a 30-day 
lunar month. In other words, the last day of the lunar month had the same name in both 
29-day and 30-day lunar months. No one had ever considered the possibility that this pe- 
culiar property of Greek calendars might be relevant to how lunar Day 1 is fixed by means 
of observation of the new moon. As Pritchett phrases it, “(t|his terminology is used at the 
end of the |Athenian| months, and it has never received discussion in connection with an 
observation calendar”? From the “terminology” in guestion, Pritchett implies that “(b)jy 
the end of the 28th day the official in charge of the calendar would have to decide whether 
the 29th day of the month was |the last-but-one day or the last day of the month|J”” 

Strictly speaking, by the internal logic of Pritchett's lunar calendar of 1959, one ought 
to read “by the middle of the 28th day” instead of “by the end of the 28th day” in the 
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statement just cited. The day lasted from evening to evening in Pritchetts calendar. Old 
crescent observation naturaliy falls in the morning and therefore in the middle of a day. In 
Pritchett's calendar of 1959, the task at hand was to infer from old crescent observation 
which day was going to begin in the evening that followed, the last-but-one or the last 
one. But again, there is no need to bring the issue of when the day began into the discus- 
sion. One can strictly operate with successively numbered or named daylight periods that 
include any extensions to before dawn and to after sunset. As the time of almost all human 
activity, daylight is most of what matters. Pritchett somewhere calls daylight a “business” 
day.'# In sum, Pritchetts above cited statement is here reinterpreted as stating that, in the 
morning of old crescent observation, it needed to be established which day the immedi- 
ately following daylight period would be. 

Pritchett does not fully explicate the logic that causes old crescent observation, along 
with the concomitant choice of name for the immediately following daylight period, to 
take place when it does. What is that logic? The first step is to realize that Athenian and 
other Greek lunar months can end in one of two ways, as follows: (1) (Day 29) name A, 
(Day 30) name B; (2) (Day 29) name B. The second step is the observation that there are 
two options in naming Day 29, name A and name B. Options inevitably imply a choice. 
And a choice cannot be made later than the time when the options take effect. Since the 
options undeniabiy take effect in the morningat the beginning of the 29th daylight period, 
that morning is the latest possible time for making the choice. 

Pritchetts Athenian lunar calendar of 1959 might be called an old crescent calendar. 
But it would appear that the new crescent was also heeded in some sense. That is because 
Pritchett assumes that the decision on Day 28 was designed so that “the day of new crescent 
visibility ... (would be| the first day of the month” By new crescent visibility, Pritchett 
apparentİy means that first visibility of the new crescent immediately follows—rather than 
precedes, as one strictly speaking expects in the case of a first crescent visibility calendar— 
daylight of lunar Day 1. In that sense, the lunar calendar proposed by Pritchett in 1959 
heeded b07h the old crescent and the new crescent. 

Pritchett otherwise also assumed in 1959 that the day began in the evening in Athens. 
In other words, his 1959 calendar had an evening epoch. However, when the day begins 
plays no role in the line of argument presented in this paper. 

In the end, Pritchett does not seem to have been fully convinced of what he wrote in 
1959. In the entry “Calendars” in the second edition of the Oxford Cassical Dictionary,“ 
to which he contributed a description of Greek calendars probably submitted in 1964— 
1966, it is laconicalIy noted that lunar Day 1 was “determined presumabiy by observation 
of the first visibility of the new moon after conjunction”'* This statement clearly contra- 
dicts what he wrote in 1959. Indeed, by 1970, Pritchett's partial about-face of 1964—1966 


appcars to have become a full one. 
5.2. Pritchett in 1970 


In his monograph entitled 74e Choisewl Marble, Pritchett makes a proposal!? that is “an 
alternative explanation to that proposed Jin Pritchett (1959) 129 Whereas he assumed in 
1959 that both the old crescent and the new crescent played a role in fixing lunar Day 1, he 
returns in 1970 to the universally accepted view that, if the Athenian lunar calendar oper- 
ated by observation of the moon, only the new crescent could have played a role. Whereas 
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he assumed in 1959 that the day began in the evening, he now believes that it began in 
the morning.” But once again, when the day began will be considered irrelevant in what 
follows; in a sense, Pritchett's switch from assuming an evening beginning and ending to 
assuming a morning beginning and ending is a step closer to the definition of the natural 
day as beginning in the morning and ending in the evening in that at least one of the two 
limits overlaps.” 

Pritchetts lunar calendar of 1970 was a first visibility calendar in the strictest sense, as 
defined above. That is, daylight of lunar Day 1 followed first visibility of the new crescent 
in the evening before. What one does in a first visibility calendar such as the religious 
Muslim calendar is to watch in the evenings close to new moon until one first spots the 
new crescent. When the crescent is spotted, the daylight beginning the next morning be- 
comes daylight of lunar Day 1. In Pritchetts Athenian lunar calendar of 1970, one does 
something that has the exact same effect. The reason that the mechanism is different is 
that, as was noted above, there are two options for naming Day 29 in the Athenian lunar 
calendar. The naming of the 29th daylight therefore needs to involve a choice that is made 
before the 29th daylight itself. In Pritchett's Athenian lunar calendar of 1959, the choice 
was made at old crescent observation. Since the old crescent plays no role in Pritchett's cal- 
endar of 1970, the choice inevitably needs to be made at new crescent observation, which 
takes place in the evening. In Pritchetts calendar of 1959, the morning of old crescent 
observation begizs daylight of Day 29. In his calendar of 1970, the evening of new crescent 
observation exds daylight of Day 29. In old crescent observation, visibility precedes invis- 
ibility. In new crescent observation, the opposite is the case. Therefore, in old crescent 
observation, visibility de/zys the end of the lunar month by a day. In new crescent visibility, 
visibility expedifes the end of lunar month by a day. If the new crescent is visible, the im- 
mediately preceding daylight period is given the name that the last day of the month has in 
both 29-day and 30-day Athenian lunar months and the next daylight is that of Day 1. If 
the new crescent is invisible, the immediately preceding daylight period is given the name 
that Day 29 has in 30-day lunar months and one waits a day hoping that the new crescent 
will be visible the next evening. But anyway, what is seen the next morning is not al! that 
relevant anymore because lunar months are never longer than 30 days. 

It follows that the interval between the beginning of the Egyptian lunar month and the 
Athenian lunar month is no longer one day, as it is in case of the 1959 calendar, but rather 
two to three days. 

Pritchett was aware that one disadvantage of his calendar of 1970 is that daylight of 
Day 29 was not named until the evening that immediately follows it. How could Athe- 
nians spend a day without knowing which day it was? 

An even more problematic characteristic of his calendar of 1970 is that its months be- 
gin one to two days after those of the 1959 calendar. Such a late beginning is simply contra- 
dicted by empirical evidence presented below and all else that is known about the Athenian 
and other Greek lunar calendars, much of it summarized later by Pritchett himsel£?* 

Finally, one of the names of the last day of the month in both 29-day and 30-day calen- 
dars is Evy xel ve& “old and new” In his Z7fe of Solon, at 25, Plutarch writes that the “old” 
portion of that day belongs to the expiring month and the “new” portion to the beginning 
month. But what divides the two portions? In 1970, Pritchett assumed it was “the visibil- 
ity of the new crescent by the evening light”” Later, in 1982, he took it to be the “synodic 
conjunction” that is, the moment when the moon is right in front of the sun and therefore 
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invisible except at solar eclipses; conjunction precedes first visibility by very roughly a day 
on average. The two assumptions of 1970 and 1982 directly contradict one another. But in 
1982, Pritchett adduced abundant evidence that the ancient Greeks themselves assumed 
that conjunction separated the two parts of Evn Kol ven. 


5.3. Pritchett in 1982 


In 1970, Pritchett had radically reversed his position of 1959 regarding the beginning of 
the Athenian lunar month, concluding that “the picture was guite clear” But in 1982, 
he made a second radical reversal by returning more or less to his position of 1959, except 
for the fact that he now assumed that the day began in the morning, as he already had in 
1970, and not in the evening.” These two radical reversals make it easy to lose confidence 
in Pritchett's discussions concerning how ancient Athenians and Greeks in general deter- 
mined the beginning of the lunar month. 

Then again, the treatment of 1982 is by far the longest of the three and presents signifi- 
cant new evidence. Pritchett adduces an impressive lineup of ancient authors who all state 
asa matter of course that the Greek lunar months lasted from conjunction to conjunction 
and that the last day of the month is the day of conjunction. There is not a peep in any 
of these sources about the first visibility of the new crescent. Importantly, Pritchett ad- 
duces certain considerations that, in lunar months whose beginning is determined by old 
crescent observation in the morning that begins the 29th daylight period of the month, 
conjunction will indeed on average take place on the last day of the lunar month. Empirical 
evidence of this fact will be adduced below. 

The amount of convincing detail in Pritchett (1982) and the coherent picture it offers 
do much to favour the view that Pritchett (1970) was a transitory aberration. In my mind, 
Pritchett emerges as someone whose expertise with calendars, which was inspired by Otto 
Neugebauer and Richard A. Parker of Brown University, led him to look in one direction 
when everyone else was and had always been looking in the opposite direction. Rowing 
upstream into a heavy countercurrent, he apparentiy needed some time to get to what he 
was looking for. The fact that it did take some time and included an episode of self doubt 
is best viewed as evidence of how difficult it is, and still may prove to be, to dethrone the 
new crescent definitively from its lofty perch atop the modern imagination of the ancient 
world. 

Pritchett was born in 1909, retired from the University of California at Berkeley in 
1976, and died at age 98 in 2007. In 1982, when he finally arrived at where he wanted to 
be in regard to the beginning of the Athenian lunar month, he was well into retirement 
and into his seventies. However, an Internet obituary reporting that he worked 10 hours a 
day seven days a week for 30 years after retirement suggests that he was still very much in 
his prime in 1982. In fact, in 2001, when he was in his carly nineties, he published a mono- 
graph on the subject of Athenian calendars that “purports to be an evaluation of the criti- 
cisms which were brought against Calendars of Ashens published with the collaboration 
of Otto Neugebauer in 1947” After 54 years, Pritchett lifelong study of Greek calendars 
had come full circle. 

In the end, Pritchett deserves great merit for relating the specific way lunar days are 
named at the end of the Athenian lunar month to the way in which the beginning of the 
month was determined. It was a seminal insight. In light of the fact that the present paper 
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revolves around how the Greeklunar calendar and the Egyptian lunar calendar relate to one 
another, it is interesting to note that Pritchett came to his understanding of the Athenian 
calendar with the help of what he had learned first about the Egyptian lunar calendar. 

When this investigation was well underway and some notion had been formed about 
the difference between the Egyptian lunar calendar and the Greek lunar calendar (espe- 
cially in light of the fact that both the Greek name of the /4s7 day of the lunar month, &vr 
Kal va “old and new”, and the Egyptian name of the /47s4 day of the lunar month, psdn?tyw,” 
apparentİy refer to day of conjunction), I came upon the following statement by Pritchett: 
“I£ we advance the | Julian) dates by one |day), the Greek |lunar| calendar becomes a rep- 
lica of the Egyptian lunar calendar” This is more or less the same as stating that Greek 
lunar months begin a day later than Egyptian lunar months. It was encouraging to find 
oneself in good company. Pritchett offers no hard empirical data in support of his state- 
ment, even if he gathers many useful supportive indications from various sources. Accord- 
ingly, he describes the statement cited above as a “theory”?! The aim of what follows is to 
present empirical data in support of this theory. 


6. Core Empirical Data: Modern Dates of Lunar Day 1 Derived from Double Dates 
6.1. The Irrelevance of Most Ancient Lunar Dates to the Present Hypothesis 


wo sets of data are being sought. The first set ought to allow one to establish when Egyp- 
tan lunar months begin. The second set ought to allow one to establish when Greek lunar 
months begin. Once the two sets of data have been secured, the Egyptian beginning and 
the Greek beginning can be compared with one another. 

There is no lack of Egyptian and Greek lunar month and day dates in ancient sources. 
In proportion to the totality of the sources that have survived, there are bound to be fewer 
Egyptian than Greek lunar dates because the Egyptian lunar calendar was restricted mainly 
to the religious sphere. In Egypt, events outside the confines of life in the temple were as 
a rule dated according to the so-called civil calendar, which is not lunar but consists of 12 
months of 30 days with five added days for a total of 365. 

Many Egyptian and Greek lunar dates have survived from many centuries of history. 
But of hardly any of these dates do we know the exact eguivalent date in the modern com- 
mon calendar now used worldwide, the so-called Julian or Julian-Gregorian calendar. For 
the sake of simplicity, I will call the Julian date the modern date. Needless to say, there were 
no Julian dates before 45 BCE, when that calendar was instituted. The modern calendar is 
simply extended back into the past to before 45 BCE in order to convenientiy date events 
according to a single standard. 

It is often possible to determine the modern eguivalent of an ancient lunar date to within 
a margin of two to three days. But that is not good enough for the purpose of establishing 
when exactly lunar months begin. Exact dates are needed. As it happens, on rare occasions, 
the exact modern eguivalent of an ancient lunar date can be established indirectly. Two 
cases are as follows. First, a lunar date may date an astronomical event whose modern date 
can be obtained independently from computations. 'T hat modern date naturally also coin- 
cides with the lunar date. Second, a lunar date may be eguated in adocument with a date by 
another ancient calendar whose modern date is known. That modern eguivalent also coin- 
cides with the lunar date. Two dates eguated with one another are called a double date. 
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6.2. Donble Dates 


The focus of what follows will be on a set of double dates, some including an Egyptian 
lunar date and others a Greek lunar date. The lunar dates are all from Egypt, including 
all the Greek dates. After Alexander conguest of Egypt in 332 BCE, Greek had become 
an Egyptian language and the Greco-Macedonian calendar, incuding the Macedonian 
month names, were imported into Egypt. For the purpose of comparison, it isa fortunate 
circumstance that both sets were found at about the same longitude. Lunar months begin 
at different times at different longitudes. 

In all double dates, the other date is an Egyptian civil date about whose modern eguiva- 
lent there is no doubt. This set of double dates will be deemed sufficient to confirm the 
theory in whose support they are adduced. Still, some related dates and other additional 
evidence will be adduced as well below (see sections 7 and 8). 


6.3. How to Derive a Modern Date of Lunar Day 1 from Double Dates 


If the modern date of an ancient lunar date is known, then the modern date of daylight 
of Day 1 of the ancient lunar month in guestion is known as well. For example, in one 
Egyptian lunar date that is part of a double date (sce below), an Egyptian lunar Day 15 is 
eguated in a document with an Egyptian civil date. Daylight of the civil date is known to 
fallon 19 Oct 559 BCE. Daylight of lunar Day 15 is therefore also daylight of 19 Oct 559 
BCE. If daylight of lunar Day 15 is daylight of 19 October, then daylight of lunar Day 1 
falls 14 days carlier and coincides with daylight of 5 October. 

Once the modern date of lunar Day 1 is determined, it can be established where lunar 
Day | falls in relation to the astronomical lunar cycle that passes from new moon to wax- 
ingmoon to full moon to waning moon and back to new moon. The relation between the 
calendrical lunar month and the astronomical lunar cycle can be expressed by measuring 
the interval between a fixed point in time in the calendrical lunar months and a fixed point 
in time in the astronomical cycle. When several such intervals have been measured, an av- 
erage interval can be calculated. When an average interval has been obtained both for a set 
of Egyptian lunar dates and a set of Greek lunar dates, the two averages can be compared. 

The fixed point in time in the calendrical lunar month chosen here is 6:00 a.m., the 
average time of sunrise, in the morning that begins daylight of lanar Day 1. Another fixed 
point in the calendrical day could egualiy well have been chosen, for example, noon of 
lunar Day 1. The real time of sunrise has not been chosen because that would involve the 
prior assumption that the changing time of sunrise somehow played a role in the relation 
between the astronomical lunar cycle and the calendrical lunar month, whatever that role 
may be. LogicalIy speaking, one cannot make that assumption 4efore making the compari- 
son. That would be an instance of circular reasoning. 

The fixed point in time in the astronomical lunar cycle chosen here is new moon or 
conjunction. Various programs available on the Internet provide the times of conjunction 
to within minutes. But as it happens, Goldstine's times published in 1973 will still do for 
the purpose of historical investigations and they will be used here.3? One could conceiv- 
ably choose another point in the astronomical lunar cycle for the purpose of the initial 
comparison, for example the last visibility of the old crescent or the first visibility of the 
new crescent. The old crescent is last seen in the morning about one to two days before 
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conjunction. Visibility needs to be distinguished from sighting. lt is not because the moon 
could be seen that it actually was. However, modern computations of crescent visibility are 
not as accurate as those of conjunction. It is not always possible to establish with very high 
probability in which morning the old crescent could last be seen or in which evening the 
new crescent could first be seen. Conjunction is therefore preferred here to last crescent 
visibility as a fixed point of reference. Still, after the initial comparison, the relation of the 
empirical data to visibility or invisibility of the old or new crescent will be examined as 
well. 

It is distinctly possible that principles used to determine the beginnings of lunar months 
were not always strictly applied. Lax application of the rules would produce irregularities 
in the data. But what matters, in the first instance, is the average interval. 

In the example mentioned above, daylight of 5 October of 559 BCE is daylight oflunar 
Day 1. New moon or conjunction occurred at 2:11 a.m. on 6 October 559 BCE. This is 
Goldstine's time for Babylon, reduced by 47 minutes to reflect the location of Assuan, 
whose longitude is about that of Edfu where the date was found. The distance between 
6:00 a.m. on 5 October and 2:11 a.m. on 6 October is 20 hours and 11 minutes. The de- 
sign of what follows is to obtain two sets of such intervals, one set pertaining to Egyptian 
lunar dates and the other to Greek lunar dates, and to produce two averages. 

Once the modern date of Day 1 of an ancient lunar month is obtained, its relation to 
the morning of last crescent visibility and the evening of first crescent visibility can be 
established. In the example cited above, daylight of 5 October of 559 BCE is daylight of 
lunar Day 1. The morning of October 4 was most probabiy the last morning in which the 
old crescent could still be seen.?* Conseguenty, daylight oflunar Day 1 begins in the morn- 
ingin which the old crescent is for the first time invisible. 


6.4. The Known Modern Dates of Lunar Day 1 Derived from Double Dates (28) 


One reads in Genesis 18 that the Lord promised to spare Sodom if ten righteous men 
could be found. But no ten were found. In the case of instances of modern dates of lunar 
Day 1 derived from double dates consisting of an Egyptian or Greek lunar date and a civil 
date, | am relieved to note that at least ten do survive. But not a whole lot more. Exactly 
28 are known to me. This is not much for two to three thousand years of the combined 
histories of Egypt and Greece. Perhaps other double dates will surface at some point.” 
The double dates from which the 28 instances of lunar Day 1 have been derived have been 
weli-known for some time and there is on the whole not much controversy regarding their 
interpretation. What minor problems the dates pose will be discussed below. 1 believe these 
28 to be sufficient in number to yield results that are statistically significant. 

As was noted before, in double dates, two dates are eguated with one another. One of 
the two dates is a civil date, whose modern eguivalent is known with certainty in the period 
of Egyptian history to which the double dates belong. The other date is lunar. Naturaliy, 
the double dates containing an Egyptian lunar date are written in Egyptian and the double 
dates containing a Greek date are written in Greek. 

In cight of the 28 modern dates of lunar Day 1 derived from double dates, the lunar 
date is Egyptian. In 20 instances, the lunar date is Greek. Further below, the cight Egyptian 
dates will be supplemented by 12 instances of a modern date oflunar Day 1 as derived from 
temple service dates. 
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I II IM IV V v1 
Year Civil or Lunar Modern Date of o Modern Closest Distance in Hours 
Alexandri- Date Date in Col. 1 Date of Conjunction from Conjunction 
an Date (Daylight) Lunar Day 1 to 6:00 a.m.in 
(Daylight) Morning of Lunar 
Day 1 
I 12ofAmasis Usnw 13 lIsnw15 19O0ct559BCE 5 Oct 6 Oct,2:lla.m. —20hllm 
2 280fPtolemyVIiI IV 44w 18 1144623 10 Sep142BCE o 19 Aug 17 Aug,11:29p.m. $ 30h31mn 
3. 300fPtolemyV1l 15xw9  Isyw6 2)ul140BCE 27 Jun 27 Jun, 9:10p.m. o — 15hl10m 
4 10ofPtolemyli Tl4xw7 Day6 23 Aug237BCE 18 Aug 18 Aug, 1:27a.m. $4h33m 
5 10ofPtolemyiV Ilsxw7 Day6 17 Aug212BCE 12 Aug 11 Aug,5:0lp.m. *12h59m 
6 6ofCleopatra Vi Il4xw13 Day5 13 Jul 46BCE 9 Jul 8Jul,5:23a.m. — 12h37m 
7. 1 of Augustus IVpr#21 o Dayl6 17 Apr29 BCE 2 Apr 2 Apr,2:54p.m. — 8h 54âm 
8 21 of Augustus HI s77w 10 Dayl16 4 Jul9 BCE 19 Jun 19 Jun, 6:03 a.m. o -0h03m 


TABLE 1. Double Dates Consisting of an Egyptian Lunar Date and an Egyptian Civil Date. For 
details and bibliographical references pertaining to the sources from which the double dates have 
been derived and the rationale for ordering them in the way that they are, see Depuydt (19973), pp. 
161-175. Dates 1,2, and 3 in column 11 have a month date and a day date; dates 4 to 8, a day date 
only. Dates 1 to 7 in column Ll are civil dates; date 8, an Alexandrian date. 'Ihe times for conjunction 


are Goldstine's (1973) for Assuan, except 6, which is for Memphis. 


The 28 lunar dates are all from Egypt. That is to be expected in the case of the Egyptian 
lunar dates. But the Greek lunar dates are also from Egypt. They belong to the Macedo- 
nian calendar used by the Greek-speaking population of Egypt in Ptolemaic times. The 
Greek lunar dates all belong to the third century BCE. In the later third century BCE, the 
Macedonian calendar lost its lunar character and was eventualIy entirely assimilated to the 
civil calendar. 


6.5. Tivo Average Time Intervals between Conjunction and 6:00 a.m. of Lunar Day 1 Yielded 
by Double Dates, One Egyptian, #he Other Greek 


The double dates yield 28 specific time intervals that separate conjunction from 6:00 a.m. 
in the morning that begins daylight of lunar Day 1. From these 28 specific time intervals, 
two average time intervals can be derived: one from the eight specific time intervals per- 
taining to the Egyptian lunar calendar; the other from the 20 specific time intervals per- 
taining to the Greek lunar calendar. 

Details pertaining to the double dates that include an Egyptian lunar date are listed 
in table 1, along with what can be derived from them. The specific intervals that separate 
conjunction from 6:00 a.m. in the morning of lunar Day | are listed in column VI. These 
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specific intervals yield an average interval of 72745 1 hour 06 minutes 30 seconds. In other 
words, 6:00 a.m. in the morning that begins daylight of lunar Day 1 falls on average a little 
over one hour before conjunction. This means that the previous evening fell on average 
about half a day before conjunction. There is therefore no way that the new crescent could 
have been seen on average. Further below, the cight specific intervals will be supplemented 
by 12 additional specific intervals derived from temple service dates in order to obtain an 
average interval derived from, not just cight specific intervals, but 20 (sce section 7). The 
average derived from 20 intervals will corroborate the average derived from just eight. 
The 20 specific intervals pertaining to the Greek lunar calendar are derived from 32 
double dates. That means that some intervals are derived from more than one double date. 
The 32 double dates are listed by Grzybek.* Grzybek's list has been adapted for table 2, 
which lists the details regarding the double dates and what can be derived from them. 
Grzybek was aware of more double dates than those listed in table 2. But he assumed 
that, in the dates he does not list, the lunar date may well have been artificially derived from 
the Egyptian civil date by being given the same day number or a day number that is 7 or 


TABLE 2 (following page). Double Dates Consisting of a Greek Lunar Date and an Egyptian Civil 
Date. For details and bibliographical references pertaining to the sources from which the double 
dates have been derived, see Grzybek (1990), pp. 135-137. Columns 1 and 11 follow Grzybek. The 
dates in IV may differ from Grzybek's, primarily because he assumes that certain letters were written 
between dawn and sunrise and therefore had a day date that is one lower than letters written after 
sunrise. | consider a change in day date at sunrise highly improbable (see Depuydt (2002), p. 474, re- 
ferring to the insightful but largely forgotten study by Bilfinger (1888)). The regnal years of Ptolemy 
LI Philadelphos are Macedonian regnal years. Nos. 14 to 18 belong in time after number 24. This is 
because Grzybek's numbering of the double dates runs from Dios to Dios, Dios being Month 1 of 
the Macedonian year, whereas the regnal year in his view began on 27 Dystros (Grzybek (1990), pp. 
157-169). The order of the Macedonian months is as follows: Dios, Apellaios, Audnaios, Peritios, 
Dystros, Xandikos, Artemisios, Daisios, Panemos, Loios, Gorpiaios, and Hyperberetaios. In nos.2, 
27, and 31, the Macedonian dates stand between parentheses, not because they are absent from the 
text, but because they may be artificial. In each of the three double dates, the Macedonian day date 
is seven less than the Egyptian day date. It has been argucd that seven may sometimes have been 
mechanically subtracted without heeding the lunar cycle (cf. Grzybek (1990), pp. 151-154). Grzy- 
bek likewise assumes the existence of mechanical subtraction of 10 (Grzybek (1990), 152). The 
conjunctions in column V are Goldstine's (1973) for Babylon adjusted to Alexandria by subtracting 


58 minutes. 


Notes to the table: 

* The year is252 BCE 

* “36” is the year date in the edition of the papyrus, P. Hib 1 77. Grzybek ((1990), p. 154 note 93) 
emends to “30” following FE. Uebel. Uebel's emendation is accepted here. As Grzybek suggests, a dark 
spot or speck erroneously read as “6” may have followed “30” andan inspection of the original manu- 
script could clear up the matter. He also assumes (Grzybek (1990), p. 154, note 93) that the docu- 
ment was written between dawn and sunrise and that the day date changed from 23 to 24 at sunrise. 
Yet, later (p. 155), he refers to the date as “an error or false reading of the scribe” In any event, 1 accept 


“23” at face value and consider a change of day date at sunrise highly unlikely (see subscript above). 
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I TI TI IW V VI 
Year of o Civil Date Lunar Date Modern Date of Date Modern Date (o Closest Distance in hours 
Ptolemy in Col. 1 (Daylight) oofLunar DayI o Conjunction from Conjunc- 
TI Phila- (Daylight) ton to 6:00 a.m. 
delphos in Morning of 
Lunar Day 1 
1... 22 Epciph 12 Loios 19 4 Sep 264 BCE (1) 17 Aug 16 Aug, 6:21p.m. #llh39m 
2.39 Pharmouthi 30 (Artemisios 23) | 22Jun257BCE (o (2)31May oo 1)un,10:57am. -28h57m 
3 29 Thoth 9 Hyperberetaios 8 3 Nov257BCE (3) 27 Oct 26 Oct9:27a.m. 420h33m 
4. 29 Thoth 13 Hyberberetaios 12 7 Nov 257 BCE same as3 same as3 same as3 
5. 29 Thoth21 Hyperberetaios 20 15 Nov257BCE Oo samcas3 same as3 same as3 
6. 29 Thoth 24 Hyperberetaios 23 18 Nov257BCE Oo samcas3 same as3 same as3 
Z -29 Choiak4 (© Andnaios4 27)an256BCE © (4)24fan 23 Jan, 1:57 pm. 4 16h03m 
8. 29 Choiak 24 Audnaios 24 16 Feb 256BCE same as 7 same as7 same as 7 
9g. 29 Iybi 10 Peritios 10 4 Mar 256BCE 5) 23 Feb 22 Feb8&:lla.m. #2ih49m 
10. 29 TTybi 11 Peritios 11 5 Mar256BCE same as 9 same as 9 same as 9 
11. 30 Pachons 9 Artemisios 10 1 Jul256BCE 6)22 Jun 20Jun 9:55 a.m. o 4$ 44h05m 
12. 30 Mesore 13 Loios 16 3 Oct256BCE 7) 18 Sep 16 Sep 10:44 a.m. * 43h16m 
13. 30 Choiak 10 Apellaios21 2 Feb 255 BCE 8) 13 Jan 12)an 2:49 pm. #15hiim 
14. 31 Phamenoth 27 Dystros 20 20 May254BCE (| (9)1May 30 Apr 9:49 a.m.  420h lim 
15.31 Phamenoth 29 Dystros 22 22May254BCE Oo sameasl4 same as 14 same as l4 
16. 31 Phamenoth 30 Dystros 23 23 May254BCE Oo samcasl4 same asl4 same as 14 
17; 34 Phamenoth 30 Dystros 23 23 May254BCE same as 14 same as 14 same as 14 
18. 31 Phamenoth 30 Dystros 23 23 May254BCE same as 14 same as 14 same as 14 
19. 31 Pharmouthi 4 Xandikos 15 27 May 255 BCE (10) 13 May 11 May8:28a.m. *45h32m 
20. 31 Pachons 18 O Daisios2 10)ul255BCE ((—( (11)9)jul 9Jul7:39am. o —Ih39m 
zi. 31 Pachons 30 Daisios 14 22Jul255BCE same as 20 same as 20 same as 20 
22. 31 Payni2 Daisios 16 24 Jul 255 BCE same as 20 same as 20 same as 20 
23. 31 Payni 11 Daisios 25 2 Aug255 BCE same as 20 same as 20 same as 20 
24. 31 Phamenoth6  Peritios embol. 28 29 Apr 254 BCE 12)2 Apr 31 Mar6:25p.m. $#35h25m 
29. 32) Mesore 1 Panemos 26 21 Sept254 BCE 13) 27 Aug 26 Aug431p.m. *13h29m 
26. 33 Payni 14 Daisios 20 4 Aug253BCE 14)16 Jul 16)ul8:50a.m. o —-2h50m 
27. 34 Hathyr 29 (Dios22) 21 Jan 251 BCE 15)31De* ( 30Dec5:49am. #24hiim 
28. 34 Phamenoth3  Peritios 28 25 Apr251BCE 16) 29 Mar 28 Mar 10:08 a.m. * 19h 52m 
29. 35 Epciph 30 Panemos 28 19Sep251BCE © (17)23Aug (| 22 Aug5:07pim. 4 12h53m 
30. 36* — Pachons22 © Artemisios23 O 14Ju1256BCE 18)22Jun O 20)un9:55am. 444h05m 
31. 37 Phaophi 16 © (Hyperberetaios 9) 8 Dec249BCE (o (19)30Nov O 26Nov644pm. 483h16m 
32. 37 Choiak21 Apellaios 17 11 Feb 248 BCE 20) 26 Jan 25 Jan 9:07a.m. o $20h53m 
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10 removed from the civil day number.” 'The artificial character of the lunar date of such 
double dates can sometimes apparently be confirmed by the fact that the lunar date does 
not accord with the lunar cycle. W hatever may be of Grzybek's proposal, the dates he does 
not list have not been considered here. 

The specific intervals that separate conjunction from 6:00 a.m. in the morning of lunar 
Day 1 are listed in column VI of table 2. They yield an average interval of plus 22 hours 
56 minutes 51 seconds. In other words, 6:00 a.m. in the morning of lunar Day 1 falls on 
average a little under 23 hours after conjunction. Accordingly, the previous evening falls on 
average roughly about ten hours after conjunction. That is on average too soon after con- 
junction for sighting of the new crescent to have become possible. The age of the moon, 
that is, the time from conjunction, needs to be on average very roughly 24 hours. 


6.6. A Comparison of the Egyptian and Greek Average Time İntervals 


A simple comparison of the two averages reveals that the Egyptian lunar months in gues- 
tion on average begin about 24 howrs 4 minutes 21 seconds (1h O6m 30s before conjunction 
* about 22h 56m 5 1s after conjunction) before the beginning of Greek lunar months. The 
number of the lunar dates is not very high. But the difference between the set of Egyptian 
dates and the set of Greek dates is unmistakable, it would appear. 

In table 3 below, spatial distribution is used to evoke the difference between the Egyp- 
tian set and the Greek set. Each instance of the letter E represents an Egyptian lunar date; 
cach instance of G, a Greek lunar date. The position of the letter indicates where 6:00 a.m. 
of the morning that begins daylight oflunar day | is located in relation to conjunction. 


from—30h to — 20h: E G 

from—20h to —l1oh: EE 

from— 10h to oh: EE GG 
—— conjunction 

from Oh to * 10h: E 

from* 10h to * 20h: E GGGGGG 

from*20h to *30h: GGGGG 

from *30h to * 40h: E G 

from * 40h to *50h: GGGG 

more than 80h: G 


TABLE 3. Locations of 6:00 a.m. of Lunar Day 1 in relation to Conjunction (E — Egyptian lunar 


date; G — Greek lunar date). 


Another way of evoking the sharp difference between the Egyptian set and the Greek 
set isin relation to a certain point of time before or after conjunction. In no Egyptian date 
does 6:00 a.m. in the morning of lunar Day | fall later than 35 hours after conjunction. By 
contrast, it does so in six, or 309, of the Greek dates. Furthermore, in only one Egyptian 
date, or 12296, does 6:00 a.m. in the morning of lunar Day 1 fali later than 13 hours after 
conjunction. But it does so in no fewer than 15, or 7596, of the Greek lunar dates. 
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In selecting the 20 double dates, Grzybek made certain assumptions that can be seen 
as weakening their validity. But none of these assumptions is so outrageously unreasonable 
that calculating averages by taking his choices at face value did not seem worthwhile. Still, 
it remains a fact that the dates are not entirely without problems. There are three types of 
problems and the problems affect six of the 20 modern dates oflunar Day | (for the seguen- 
tial numbers, see column IV in table 2), with two types of problems affecting one of the six. 
First, two of these six dates are the result of emendation. The day date is emended in one 
(no. 14) and the year date in another (no. 18).” Second, one of the six dates is what may 
be called an egregious outlier (no. 19). In it, the lunar month begins on the fourth day after 
conjunction, untypically very late. Third, in four of the six dates (nos. 2, 9, 15, and 19), the 
difference between the day number of the lunar date and the day number of the civil date is 
7. There are instances of double dates in later Ptolemaic times in which the lunar dates have 
by all appearance lost their connection with the moon and the difference between the two 
day dates is also 7. In Grzybek's view, already mentioned above, there is therefore reason to 
suspect that, in those later double dates, the lunar date was artificially differentiated from 
the civil date by subtracting or adding 7. As it happens, in one of the dates in which the dif- 
ference betwcen the two day dates is 7 (no. 2), the lunar month begins uncharacteristicalIy 
carly; in another, uncharacteristicalIy late (no. 19). It seems therefore tempting to discard 
all four lunar dates involved as evidence because they may be artificial. Then again, lunar 
dates from the reign of Ptolemy 11 Philadelphos otherwise generally retain their connec- 
tion with the lunar cycle. And it cannot be denicd that there must have been cases in which 
the civil day number and the lunar day number were seven apart. 

It will be wise to obtain additional average intervals for the Greek lunar dates by dis- 
regarding, say, only the outlier, only the emended date, all six of the slightly problematic 
dates, and other kinds of selections from the problematic dates. It appears that, however 
one may play the numbers, the shortest average interval, obtained by omitting just the 
outlier and the date in which the year is emended, is still p/xs 18 2574 205. The difference 
between the Egyptian and the Greek average intervals is then still p/xs 194 3175 50s 
(1h 06m 30s * 18h 25m 205). If one throws out ali six of the slightly problematic dates, the 
average interval in the case of the Greek lunar dates is about p/ws 22) 47n 135. 

There may be yet other ways of playing the numbers involving yet other specific selec- 
tions of data based on certain assumptions. But I do not see how the distinctive gap of 
roughiy a day between the Egyptian lunar dates and the Greek lunar dates could be elimi- 
nated by any thinkable kind of selection.* 

One more interesting, and perhaps legitimate, way of comparing the Egyptian and 
Greek lunar dates is as follows. Each set of dates has one outlier. One Greek lunar date 
(no. 10 in column IV in table 2) begins more than 80 hours after conjunction. Even if the 
date was bona fide, special circumstances may have applied, such as bad weather. But the 
important consideration is as follows. Such a date cannot be typical of any rule-determined 
way of beginning the lunar month. It is the only one of the 20 Greek dates regarding which 
this assessment is possible. Ic is therefore justified to omit it. The resulting average interval 
is about p/xs 19h 461 225. One Egyptian lunar date (no. 2 in table 1) is also something of 
an outlier. If one omits it, the average interval drops to about 4/7445 5h 37m 345. Disregard- 
ing the two outliers, the gap between the two average intervals is then about 254 2374 565, 
about a day. 
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6.7. The Egyptian and Greek Lunar Calendars as, Sirictly Speaking, Old Crescent (In)vis- 
ibiliry Calendars 


In what precedes, old crescent invisibility has been described as a key ingredient of Egyp- 
tian and Greek lunar calendars. And to a great extent, it is. But strictly speaking, there is 
more to the story. It is clearly not the case that, in cither calendar, it is established that the 
old crescent is invisible. Rather, it is determined whe#her i# is still visible or not. Its invis- 
ibility leads to a certain course of action and so does its visibility. In other words, both 
invisibility and visibility play a role and theydo so as a kind of a toggle. W hat is more, if the 
old crescent is still visible at the time in guestion, it does not necessarily mean that it will 
be invisible in the next evening, There is too much irregularity in the Egyptian and Greek 
lunar months, in spite of the fact that certain principles seem to be followed in determining 
the beginning of the lunar month. 

Along the same lines, there is every reason to believe that a new crescent (in)visibility 
calendar was used in Mesopotamia (see section 10.13). The nomenclature of the final days 
of the Greek months otherwise seems to guarantee that the old crescent is watched in the 
Greek world and not, as in Mesopotamia, the new crescent. Naturally, the extant evi- 
dence for Greek lunar calendars covers only part of the Greek world. Likewise, the extant 
evidence for Mesopotamian lunar calendars covers only part of the Mesopotamian world. 
The best that can be done is to extrapolate from this evidence. If different mechanisms, or 
even if the old crescent sometimes played a role in Mesopotamia and the new crescent in 
the Greek world, we may well never learn anything about that in the absence of evidence. 


6.8. Excursus 1: A Statistical Analysis 


What are the chances that the distribution of Egyptian lunar dates and Greek lunar dates 
described above is completely random? One way in which statisticians answer this type 
of guestion is by trying to guantify what the chances are that the null hypothesis needs to 
be rejected. According to the null hypothesis, the said distribution is random. The higher 
the chances that the null hypothesis needs to be rejected, the smaller the chances that the 
research hypothesis—according to which the distribution is not random—is wrong, Basic 
statistical theory includes the z-test and #-test, in which two numbers z and / are deter- 
mined by using formulas and then looked up in tables to find a corresponding p-value 
between 0.00 and 1.00 that expresses how probable it is that a distribution is random. 
Subtracting that number from 1 naturaliy yields the probability that the distribution is not 
random. For example, if a distribution has a probability of 0.99 or 9996 of being random, 
the probability that it is not random is 0.01 (1 — 0.99) or 196. 

In the winter and spring of 2010, David Sheffield, an undergraduate physics major at 
Brown University (class of 11), took a tutorial with me on calendars and chronology of 
the ancient world. When the subject of the present paper came up, he volunteered to per- 
form the z-test and the /-test and produced probabilities of less than 196 that the above 
distribution is random, noting that probabilities of less than 596 are generally considered 
significant and probabilities of less than 196 highly significant. But he also cautioned that 
the low number of data may affect the degree of probability and that additional analysis of 
the statistical kind remains desirable. 
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At the very least, it needs to be said that statistical considerations do not undermine the 
value of the empirical data derived from double dates in their capacity as evidence. It seems 
to me that they rather strengthen it. 


6.9. Excursus 2: How Do Individual Modern Dates of Lunar Day 1 Relate to First Invisibil- 
ity of he Old Crescent? 


As has been noted above, when it comes to the average time interval between conjunc- 
ton and 6:00 a.m. of the morning that begins daylight of lunar Day, there is a distinct 
difference between the Egyptian lunar calendar and the Greek lunar calendar. Greek lunar 
months appear to begin on average roughly a day later than Egyptian lunar months. In the 
footsteps of Pritchett, the difference was explained as follows. It was assumed that ancient 
Egyptians in principle began lunar Day 1 right away in the morning when the old crescent 
was no longer visible. At the same time, it was assumed that, that very same morning, an- 
cient Athenians in principle decided instead that daylight of lunar Day 1 would begin the 
next morning, a day later. The one-day delay in the Athenian calendar inevitabiy follows 
from the fact that ancient Athenians gave the same name to the last day of both 29-day and 
30-day lunar months. There is no trace of a similar procedure in the surviving day names 
of the native Egyptian lunar calendar. In 29-day months, Athenians did not use the name 
that Day 29 had in 30-day months. Lunar day 29 thus was named differentiy in 29-day and 
30-day months. Conseguently, it was necessary to decide what to name Day 29 at the latest 
by the morning that began the 29th period of daylight of the month. 

The following crucial guestion has remained unanswered: Does the morning in which 
the old crescent is for the first time invisible begin daylight of lanar Day 1 in the Egyptian 
lunar calendar, on the one hand, and daylight of the last day of the month, cither the 29th 
or the 30th, in the Greek lunar calendar, on the other hand? The date of the morning of 
first invisibility of the old crescent can be computed with much probability. However, in- 
visibility can be marginal. It then seems advisable to propose two dates, one more probable, 
one less probable, for the morning of first invisibility in order to achieve something like 
very high probability. In such cases, it is scientifically impossible to date first invisibility to 
one single date with very high probability. In addition, historicalIy speaking, even if the old 
crescent could no longer be seen, certain circumstances may have prevented watchers from 
establishing whether it was or was not visible. Such circumstances, when they applied, will 
forever remain unknown. 

In what follows, I use the dates for last visibility of the old crescent yielded for the 
location of Cairo (30*00'N and 31*17' E) and for a visibility arc of 11*30' by a program 
created by Lange and Swerdlow? as well as the dates of first invisibility of the old crescent 
computed by Peter J. Huber for “a location near Memphis (309 E,309 N)” NaturalIy, last 
visibility falls a day before first invisibility. One is therefore readily derived from the other. 
Lange's and Swerdlow's program produces a single date for the morning of last visibility of 
the old crescent. On the other hand, Huber gave a second possible date of first invisibility 
ofthe old crescentin instances in which invisibility is marginal, that is, in three of the cight 
instances of Day 1 of an Egyptian lunar month listed in table 1, namely nos. 1,2, and 4. 

Let us first consider the cight dates of lunar Day 1 according to the Egyptian lunar 
calendar. If the calendrical mechanism described above were flawlessly applied, one would 
expect the cight modern dates of Day 1 of an Egyptian lunar month listed in table 1 to be 
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the date of the morning of first invisibility of the old crescent. Is this so? Yes, but only in 
five out of cight instances, or 62.590, according to the Lange-Swerdlow dates (nos. 1, 3, 4, 
7,and 8) and only in four out of cight instances according to Huber's primary date (nos. 1, 
3,7, and 8). Then again, in no. 4, Huber offers the Lange-Swerdlow date as an alternative 
date of lower probability. In the three other instances, the lunar month twice begins a day 
later (nos. 5 and 6) and once two days later (no. 2) according to both the Lange-Swerdlow 
dates and the Huber dates. However, Huber offers a date that is only one day later as an 
alternative for no. 2. Incidentaliy, his third alternative date is a day before first invisibility 
forno. 1. 

In sum, computations indicate that the following picture has a certain undeniable prob- 
ability of being true: the lunar month begins in the morning of first invisibility in five 
instances and one day later in three instances. In other words, the score is not perfect. The 
Egyptian lunar dates begin a little later than one might expect from a perfect execution of 
the calendrical mechanism, three days in cight instances, or 0.375 days on average. There 
is every rcason to assume that it is possible that the calendrical mechanism was not flaw- 
lessly applied. Conditions for watching out for invisibility may have been marginal or even 
entirely wanting. It cannot be excluded that the inability to make a decision whether the 
day should be 29 days or 30 days long resulted in choosing 30 over 29 as the length of the 
day because 30 is the ideal length of the month. Such a mind set would result in a calen- 
dar running slightly later than one in which the afore-mentioned calendrical mechanism 
was perfectly applied. At the next turn of the month, first invisibility of the old crescent 
would then tend to occur carlier than it otherwise would have, perhaps even before the 
morning that begins the daylight period that follows the 29th daylight period. The natural 
choice would then obviously be to make the month 29 days long, thus compensating for a 
month that may have been longer than it otherwise should be. Nothing is easier to assume 
the distinct possibility of such scenarios. But in the end, we will never know every detail 
about what happened at the end of a lunar month in terms of deciding the beginning of 
the next. 

Ie will also never be known whether fixing the beginning of the lunar month might on 
occasion in any way have been influenced by trying to have the new crescent be visible in 
the evening that follows daylight of lunar Day 2, called 344 in Egyptian. There is evidence 
that the Egyptians at least sometimes assumed that the new crescent would be visible that 
evening.“ But then, the name of lunar Day 3, #4spr, is perhaps derived from spr “arrive”; 
Parker therefore considered it possible that the name refers to the occasional arrival of 
the new crescent on that day.” Someone who carefully observed the change in distance 
between the moon and the sun, on average a little over 12” per day, and who also had some 
idea of how far the moon needed to be removed from the sun to be visible might perhaps 
have been able to estimate in which evening the new crescent was most likely to be vis- 
ible for the first time and conseguently give advice as to when to begin the lunar month 
to make sure that the new crescent would be visible in the evening following daylight of 
3bd. Any such effort would cause the beginning of the lunar month to fall later than a 
beginning determined by the calendrical mechanism described above. That is because the 
interval between the morning of first invisibility of the old crescent and the evening of first 
visibility of the new crescent is one and a half days in about 54.1896 of the cases and two 
and a half days in about 44.309 of the cases.“ In the latter 44.306 of the cases, the lunar 
month would need to begin one day later than first invisibility of the old crescent in the 
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morning, that is, one day later than a beginning determined by the calendrical mechanism 
described above. Visibility in the evening following daylight of 344 is possible according 
to a somewhat meager four of Huber's dates (nos. 3, 4, 7, and 8), of which one (no. 3) is 
the primary date of two possible dates, and also according to four of the Lange-Swerdlow 
dates. In other words, there is no recognizable influence from visibility of the new crescent 
in the evening following daylight of 3/4. 

Ie will also never be known whether aiming to have conjunction fall on psdn?yw might 
have played a role. Conjunction is an invisible event, except at solar eclipses. Still, anyone 
keenly observing the moon approaching the sun by a certain amount every day might have 
some notion of the day on which the moon would join the sun. But as it happens, if day- 
light of psdntyw always begins in the morning of first invisibility of the old crescent, 6:00 
a.m. of that morning will on average fall about half a day before conjunction (sce below). 
Lunar Day | will therefore typically be the day on which the moon joins the sun and also 
a day on which the moon is invisible both in the morning before sunrise and the evening 
after sunset. 

Let us next consider the 20 dates of lunar Day 1 according to the Greek lunar calendar. 
The 20 modern dates of Day 1 of a Greek lunar month yielded by the 32 modern double 
dates listed in table 2 are as follows (years are BCE): (1) 17 Aug 264; (2) 21 May 257; (3) 
27 Oct257; (4) 24 Jan 256; (5) 23 Feb 256; (6) 22 Jun 256; (7) 18 Sep 256; (8) 13 Jan 255; 
(9) 1 May 254; (10) 13 May 255; (11) 9 Jul 255; (12) 2 Apr 254; (13) 27 Aug 254; (14) 
16 Jul 253; (15) 31 Dec252; (16) 29 Mar 251; (17) 23 Aug 251; (18) 22 Jun 256; (19) 30 
Nov 249; and (20) 26 Jan 248. If the calendrical mechanism described above were flaw- 
lessly applied, one would expect these 20 dates to be the date of 2he morning that follows one 
day after the morning of first invisibility of the old crescent. Is this so? Yes, but only in cight 
out of 20 instances, or 4096, according to the Lange-Swerdlow dates and Huber's primary 
dates (nos. 1,3,4,5,8,13,15,and 17). 

In 11 of the other 12 dates, the Lange-Swerdlow dates and Huber's primary dates are 
the same. Six of these 12 dates (nos. 6,7, 9, 16, 18, and 20) fall two days after the morning 
of first invisibility, or one day too late to accord with the calendrical mechanism described 
above. One (no. 10) falls three days after the morning of first invisibility, or two days too 
late to accord with the calendrical mechanism. One (no. 19) falls four days after the morn- 
ing of first invisibility, or three days too late to accord with the mechanism. Two (nos. 11 
and 14) are the dates of the morning of first invisibility itself and therefore fall one day too 
carly to accord. And one (no. 2) falls one day before first invisibility, or two days too carly 
to accord. 

In one of the 13 dates (no. 12), the Lange-Swerdlow date and Huber's primary date dif- 
fer. The Lange-Swerdlow falls two days after the morning of first invisibility, or one day too 
late to accord with the calendrical mechanism. Huber's primary date falls three days after 
the morning of first invisibility, or two days too late to accord. However, Huber's second- 
ary date is the same as the Lange-Swerdlow date. 

The fact that only eight of the 20 dates accord with the postulated calendrical mecha- 
nism at first sight does not seem to bode well for this paper's research hypothesis, even if 
these cight dates still constitute the most freguent case, edging out the six cases in which 
the lunar month begins a day later than the calendrical mechanism reguires. However, the 
picture changes significantly as soon as one does two things. 1 believe that neither of these 
two things can be interpreted as manipulating the data. The first thing is to take Huber 
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secondary dates into consideration. The second thing is to consider what has been said 
above about the problems that affect six of the 20 dates. 

First, Huber's secondary dates. There are five. In four of them (nos. 5, 11, 14,and 15), 
first invisibility happens a day carlier. In one of them (no. 12), it happens a day later. Hu- 
ber's secondary dates may be less probable than his primary dates. However, both ulti- 
mately exhibit a certain probability and both therefore deserve to be considered as distinct 
possibilities. It has been noted above that, according to Huber's primary date, two dates 
(nos. 11 and 14) are those of the morning of first invisibility itself and therefore fall one 
day too early to accord with the calendrical mechanism. As it happens, according to Hu- 
ber's secondary date, the dates fall a day later and therefore do accord. The number of dates 
that accord hence rises to 10 out of 20. Morcover, one date that falls two days too late (no. 
12) falls only one day too late according to the secondary date. The following optimal 
picture therefore has a certain probability of being true. Besides the 10 dates that accord 
(nos.1,3,4,5,8,11,13,14,15,and 17), seven fall one day too late (nos. 6,7, 9, 12, 16, 18, 
and 20); one (no. 2), two days too early; one (no. 10), two days too late; and one (no. 19), 
three days too late. 

The second thingis to consider what has been said above about the problems that affect 
six of the 20 dates (nos. 2, 9, 14, 15, 18, and 19). For example, the date that is two days too 
early (no. 2) and the date that is three days too late (no. 19) are cither much too carly or 
much too late by any measure. It is not clear what caused these deviations. If one eliminates 
these two from consideration, the following picture emerges: 10 dates accord (nos. 1, 3,4, 
5,8,11,13,14,15,and 17); seven fall one day too late (nos. 6, 7, 9, 12, 16, 18, and 20); 
and one (no. 10), two days too late. If one eliminates all of the six problematic dates from 
consideration, the following picture emerges. Eight dates, or about 57.190, accord (nos. 1, 
3,4,5,8,11, 13, and 17); five, or about 35.70 fall one day too late (nos. 6, 7, 12, 16, and 
20); and one (no. 10), two days too late. There is again no compulsion to assume that the 
calendrical mechanism was flawlessly applied. Bad conditions for watching the old cres- 
cent might well have produced 30-day lunar months when a 29-day lunar month would 
have accorded better with a strict application of the calendrical mechanism. 

Could attempts to have first visibility of the new crescent fall in the evening following 
daylight oflunar Day 1 have played a role? According to 12 of Huber's dates (nos. 1,3, 4, 5, 
8,9,12,13,15,16,17,and20), of which two are secondary dates (nos. 1 and 12), visibility 
at that time is a possibility. If one eliminates the six dates affected by problems (see above), 
visibility is possible in 10 dates (nos. 1,3,4,5,8, 12, 13, 16, 17, and 20) out of fourteen, or 
71.490. In three of the four others (nos. 6, 7, and 10), visibility was possible the day before; 
in one (no. 11), the day after. 

It was occasionally assumed in ancient Greece that conjunction fell on the last day of 
the lunar month.” Could aiming to have conjunction fall on that day by following the 
regression of the moon in relation to the sun in the days before conjunction have played a 
role in fixing the beginning of the lunar month? Possibly. But as it happens, if the calendri- 
cal mechanism described above was flawlessly applied, 6:00 a.m. of the morning of the last 
day would on average fall about half a day before conjunction (see below). Conjunction 
would therefore typically fall on the last day of the month. Even if the fact that conjunction 
tends to fall on the last day of the month followed unintentionally from the application of 
said calendrical mechanism, at least some ancients may have viewed that fact as a welcome 
conseguence. 
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In six out of 20 dates (nos. 6, 7, 10, 12, 18, and 19), sighting the new crescent in the 
evening before daylight of lunar Day | is possible. But the number is not sufficiently high 
to justify that the Greek calendar operated by first visibility of the new crescent as is now 
universaliy assumed. 


7. More Modern Dates of Day 1 of Egyptian Lunar Months 


So far, eight modern eguivalents of Day 1 of an Egyptian lunar month have been sub- 
jected to examination in order to establish when in relation to the lunar cycle Egyptian 
calendrical months began. The sample is admittediy rather small. Additional data seem 
desirable. Among other data relevant to establishing when Egyptian lunar months began 
isan interesting set of 32 complete or incomplete temple service dates of Ptolemaic or Ro- 
man times recentİy assembled and studicd in detail by Bennett. A temple service date isa 
day number signifying the position of the day in guestion in a specific term of service in a 
temple. The term of service was called x'in Egyptian. For example, a temple service date 
may identify a certain day as Day 12 of the wrs 

Temple service dates are not Egyptian lunar dates in the strict sense and they make no 
explicit reference to the Egyptian lunar calendar. But since the terms of service in guestion 
began on a certain day at the beginning of the lunar month and lasted a lunar month, 
temple service dates are no doubt lunar in character. A full understanding of the Egyp- 
tan lunar calendar therefore reguires an analysis and correct understanding of the related 
temple service dates. 

It is not at once clear whether the temple service dates can be adduced as evidence 
in support of the theory of the relation between Egyptian lunar calendar and the Greek 
lunar calendar adopted and defended in this paper. The principal problem is that there is 
some uncertainty as to whether the temple service began on lunar Day |, called psdr?yw 
in Egyptian, or on lunar Day 2, called 344 in Egyptian. Two facts for which there is some 
evidence are as follows. First, on the one hand, computation indicates that the beginnings 
of the temple service terms accord well with the day that follows the day of first invisibility 
ofthe old crescent.* Second, on the other hand, there is fairly good evidence, including the 
cight lunar dates derived from double dates above, that Egyptian lunar months began a day 
carlier with first invisibility.”* These two facts can be reconciled in one of two ways. Either 
the temple service begins on Day 2. Or the temple service dates are evidence of a second 
lunar calendar beginning on 344. The second explanation seems unlikely. First, some of 
the lunar dates derived from double dates are also found in temples and yet their months 
begin on psdn?#yw. It therefore seems improbable that two lunar calendars whose months 
had different beginnings were operative in temples. And second, Luft has produced valid 
arguments that the temple service began on 344 in the Middle Kingdom.5! Why would the 
beginning have been different in later times? In sum, the first explanation is to be preferred 
and in fact will be in what follows. 

Bennett analyzes 32 modern dates of lunar Day 1 derived from temple service dates.” 
Ofthose 32, five are described as “complete” and 20 as “incomplete” Seven more dates are 
those that Bennett considers sufficientİy certain among all the dates that can be derived 
from evidence found at Dime.” Only the five “complete” dates and the seven sufficientiy 
certain dates from Dime are considered here. They are listed in table 4. Conjunction 
falls on average 11 hours 13 minutes 45 seconds after 6:00 a.m. in the morning at the 
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I TI TI IV V 
Modern Date of Modern Date of Closest Conjunc- Distance Oin Morming of 


Lunar Day 2 (& Lunar Day | (Day- tion (Daylight) Hours o from First o Invis- 


Service Day) light) Conjunction  ibility of the 
to 6:00 a.m. OldCrescent 
in Morning of 
Lunar Day 1 

1. o Bennetno.l 24Dec56BCE 23 Dec56BCE 23Dec,11:17a.m. —-5h17m 23 Dec 
2.  Bennettno.2 o 22Jan55BCE (o 21Jan55BCE 22 Jan, 2:16a.m. o -20h 16m 21 Jan 
3. o Bennettno.3 o 29Aug48BCE 28 Aug48BCE 28 Aug,5:30a.m. o $0h30m 28 Aug 
4 o Bennettno.4 O3Feb37BCE 2 Feb 37 BCE 2 Feb,10:3la.m. o—-4h3im 2 Feb 
5... Bennettno.5 o 13 Apr66GCE 12 Ap66CE 13 Apr, 9:552a.m. o -25h52m 12 Apr 
6. o Bennettno.26 7 Feb24BCE 6 Feb24BCE 7 Feb, 1:24 a.m. — 19h24m 6 Febr 
7. o Bennettno.27 8Mar24BCE 7 Mar24BCE 8 Mar, 4:33 p.m. -32h33m 7 Mar 
8. o Bennettno.28 15 Nov68CE l4 Nov 68 CE 13 Nov, 8:20p.m. o *9h40m 13 Nov 
9. o Bennettno.29 l14Dec68CE 13 Dec 68 CE 13 Dec,11:45a.m. —5h45m 13 Dec 
10. o Bennettno.30 20Mar90CE 19 Mar90CE 20 Mar, 1:59a.m. o — 19h59m 19 Mar 
11. Bennettno.3l 19 Apr90CE 18 Apr90 CE 18 Apr,3:50p.m. o —-9h50m 18 Apr 
12. Bennettno.32 9Apr9ICE 8 Apr 91 CE 8 Apr, 7:28 a.m. — Ih28m 7 Apr 


'TABLE 4. More Modern Dates of Lunar Day 1 of Egyptian Lunar Months. For details and biblio- 
graphical references pertaining to the sources from which the modern dates of lunar Day 1 have been 
derived, see Bennett (2008). The times for conjunction are Goldstine's (1973) for Babylon, adjusted 
for Memphis by subtracting 53 minutes. 


beginning of daylight of Day 1. Cleariy, the lunar month begins on average at least a day 
carlier than the beginnings of the lunar month derived from Greek documents listed in 
table 2. Furthermore, in 10 cases out of 12, daylight of lanar Day 1 begins in the morning 
of the most probable date for first invisibility of the old crescent. All these empirical data 
accord well with the research hypothesis of the present paper. 

In the modern dates of Day 1 of Egyptian lunar months listed in table 1, conjunction 
falls on average Ih 06m 30s after 6:00 a.m. in the morning that begins daylight of lunar 
Day 1. This is 10h 7m 15s later than the average interval derived from the modern dates 
of Day 1 of Egyptian lunar months in table 3. This gap seems significant. Then again, of 
the 20 Egyptian dates listed in tables 1 and 4, no. 2 in table | is significantly irregular. If 
just this one date is omitted from consideration, the 10-hour gap between the average in- 
terval derived from the dates in table 1 and the average interval derived from the dates in 
table 4 is roughily cut in half. 1 see therefore no reason to assume that different calendrical 
mechanisms produced the dates of table 1, on the one hand, and those of table 4, on the 
other hand. The average interval derived from all 20 dates in tables 1 and 4 is minus 7h 
10m 515. 
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In table 5 below, spatial distribution is used to evoke the difference between lunar Day 
1 according to the Egyptian lunar calendar and lunar Day | according to the Greek lunar 
calendar, as in table 3, but now including the temple service dates. That means that 20 
Egyptian dates are now compared to 20 Greek dates. As in table 3, each instance of the 
letter E represents an Egyptian lunar date; each instance of G, a Greek lunar date. The 
Egyptian dates derived from temple service dates are represented by E*, rather than by just 
E. The position of the letter indicates where 6:00 a.m. of the morning that begins daylight 
oflunar day | islocated in relation to conjunction. David Sheffield notes that, based on the 
z-test, it is less than 0.000196 probable that this distribution is pure coincidence.”* 


from- 40h to —30h: EB 

from—30h to — 20h: EF G 

from—20h to —l1oh: EEPEPEE* 

from— 10h to oh: EEPFPPEPF' FE GG 
——— conjunction —— 

fom Oh to * 10h: EEPFE' 

from* 10h to * 20h: E GGGGGG 

from*20h to *30h: GGGGG 

from*30h to * 40h: E G 

from * 40h to *50h: GGGG 

more than 80h: G 


TABLE 5. Locations of 6:00 a.m. of Lunar Day 1 in relation to Conjunction (E — Egyptian lunar 


date; E* — Feyptian lunar temple service date; G — Greek lunar date). 


8. More Modern Dates of Day 1 of Greek Lunar Months 


There is additional evidence that pertains to how the beginning of ancient Greek lunar 
months was determined, but not much. This evidence includes a number of modern dates 
of lunar Day 1 that can with some probability be derived from the extant sources. Most 
prominent among them are seven month and day dates of astronomical events found in 
Ptolemy3 4/747agest. The dates are according to a lunar calendar whose month names are 
Greek. In four of the dates, the month names are Athenian; in three dates, Macedonian. 
Ptolemy provides the lunar date's eguivalent in the Egyptian civil calendar. Since the mod- 
er date of the Egyptian civil date is known, so automatically are the modern date of the 
lunar month and day date and also the modern date of lunar Day 1 of the month in gucs- 
ton. It is then possible to establish how the beginning of the month relates to conjunction 
and to lunar visibility and invisibility. The seven derivations are presented in table 6. What 
isin italics is actually in the text. 

Owing to certain complications, the value of the seven dates as evidence is mixed. For 
example, not everyone associates the seven instances of lunar Day 1 with the same mod- 
ern dates, partly in conseguence of differences of opinion as to when the day begins in 
antiguity.” In fact, three of the seven dates are in all probability to be disgualified at once 
as evidence of the Greek lunar calendar. The Macedonian lunar month names in nos. |, 
2, and 3 in table 6 are in all probability Greek in name only. 'The three dates are said to 
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I TI HI IV V VI VT 
Location o “Greek” Egyptian Modern Date of Closest Date of First Invisibility 
in the Lunar Date (o Date Date ofthe (o Daylight Conjunction of the Old Crescent 
Almagest Eguated with o Egyptian ofLunar (FIOC) or First 
Lunar Date Date in IM Day 1 Visibility of the New 
ini Crescent (FVNC) 
IX7.10 5 Apellaios Thoth (night  nightof18 o 15 Nov 13 Nov,1:22a.m. O eveningofl4Nov 
at dawn of) ihe27h  tol9Nov (Babylon!) (FVNC) 
(Babylo- to the 281h 245BCE 
nian!) (dawn) 
IX7.9 14 Dios Thoth (night  nightof29 o 17 Oct 15 Oct, 10:25 p.m. o eveningof 16 Oct 
at dawn of) the 9thto o to30 Oct (Babylon!) (EVNC) 
(Babylo- be 101h 237 BCE 
nian!) (dawn) 
XI7 5 Xanthikos o 14 Tybi I Mar 26 Feb 24Feb,11:17a.m. evening of 25 Feb 
in the 229 BCE (Babylon!) (EVNC) 
evening (evening) 
(Babylonian 
month!) 
VI13 25 Poseideon o 16 Phaophi 20 Dec 26 Nov 26 Nov,8:3la.m. o morningof26 Nov 
295 BCE (Alexandria) FIOC) 
evening of 27 Nov 
FVNC) 
v13 15 5 Tybi 9 Mar 23 Feb 23 Feb, 2:47 a.m. morning of 21 Jan 
Elaphebo- 294 BCE (Alexandria) FIOC) 
Gion evening of 23 Jan 
FVNC) 
v13 8 Antheste- o 29 4ihyr 29 Jan 22 Jan 22)Jan,11:Sla.m. Oo morningof2l)Jan 
rion 283 BCE (Alexandria) FIOC) 
evening of 23 Jan 
FVNC) 
v3 25 Pyanep- o 7 Ihoth 8 Nov 15 Oct 14 Oct, 2:02p.m. morning of 14 Oct 
sion 283BCE (Alexandria) FIOC) 
evening of 16 Oct 
FVNC) 


TABLE 6. Seven Modern Dates of Lunar Day 1 Derived from Ptolemy's 4/x4gesi. Text in italics is in 


the Greek text of the Almagest. In dating certain night-time events, Ptolemy uses so-called “double 
dates” of the type “Thoth (night of) the 9th to the 10th” (Almagest IX 7.9). There is more than one 


interpretation of what exactly Ptolemy means by a double date. But, in any event, double dates never 


leave any doubt about which night Ptolemy is referring to. 
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be “according to the Chaldacan calendar” The calendar of the dates in nos. 1, 2, and 3 is 
therefore presumably the Babylonian calendar whose month names have been replaced 
by Macedonian month names; after Alexander's congucst, the use of Macedonian month 
names spread to much of his empire. As it happens, the lunar months of dates nos. 1, 2 and 
3 begin one or two days later than the Greek lunar months found in double dates discussed 
above—at least according to the specific assumptions according to which their beginnings 
were obtained (sce below) —and so do lunar months in Babylonian astronomical texts. As 
to establishing the modern date of daylight of lunar Day 1, a detailed discussion exceeds 
the scope of the present paper and it is not clear that there is a certain solution. According 
to one scenario, the day numbers 5, 14, and 5 of the lunar dates 5 Apellaios, 14 Dios, and 
5 Xanthikos were found in Babylonian astronomical texts, but they were accompanied 
by the eguivalent Babylonian lunar month names. Babylonian astronomy was thriving in 
the third and second centuries BCE. The three day numbers were somehow transmitted 
to Ptolemy in the second century CE. In the translation from Babylonian to Greek, the 
Babylonian month names were replaced by Macedonian month names. In Babylonian as- 
tronomical reports, the description of what happens at night precedes the description of 
what happened in the daylight period with the same day number. Accordingly, daylight 
of 5 Apellaios, 14 Dios, and 5 Xanthikos would be daylight of 19 November, 30 October, 
and 2 March.“ 

But new evidence contradicts this theoretical scenario in one respect. A Babylonian 
astronomical tablet revcals that the Babylonian name of the Xanthikos at hand was Add- 
aru, that this Addaru began in the evening of 25 February 229 BCE, and that daylight of 
1 Addaru was 26 February (Jones (2006), p. 269; 1 owe this reference to a personal e-mail 
communication by Chris Bennett of December 14, 2011). Ptolemys Egyptian civil date 
leaves no doubt that the Xanthikos observation took place in the evening of 1 March 229 
BCE, which is the evening of 6 Addaru in Babylonian astronomical texts. Yet, Ptolemy 
dates the observation tolunar 5 Xanthikos; he must have found the date in an carlier source. 
Jones (2006), p. 269 observes that “the observation report should actualiy correspond to 
February 29” Bennett (2011), p. 34 suspects a “conversion error” But he also considers it 
possible that “the conversion is correct”, stating, 


If so, the two calendars cannot be identical, although to all appearances they are closely related. 
For example, the “Chaldean calendar? might have been a schematic Greek astronomical calendar. 
Alternately, the “Chaldean” dates can be simply reconciled mathematically with both the Babylonian 
calendar and the Egyptian dates for the recorded observations of Mercury and Saturn by supposing 
that they used a dawn epoch, i.e. that a “Chaldean” date began at dawn on the corresponding Baby- 
lonian date. (p. 35) 


In any event, it is now certain that, in the date 5 Xanthikos, the month can be Babylo- 
nian but the day number cannot. 

I believe that the difference in lunar day date can be accounted for as follows. In Ptole- 
my chronological system, the evening following daylight of Day x is always the evening of 
Day x, and not the evening of Day x * 1 asit is in Babylonian astronomical texts. In other 
words, the day date does not change at sunset as it does in Babylonian astronomy. Anyone 
converting Babylonian dates of observations into Egyptian civil dates must have known 
which Babylonian daylight day numbers corresponded to which Egyptian daylight day 
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numbers and must also have been used to systematically decreasing the day number by one 
for evening events. This procedure could casily have been applied, perhaps automatically 
so, to lunar Addaru when converting it into Macedonian Xanthikos. In other words, there 
can have been no doubt at the time of conversion that daylight of 5 Addaru was daylight 
of Egyptian civil 14 Tybi and that the Babylonian and Egyptian dates of the observation 
made in the evening immediately following this daylight period were 6 Addaru and 14 
Iybi. The lunar day number changed but the Egyptian civil day number did not. It would 
have been more than tempting to leave the day date unchanged at sunset in the lunar date 
asitisin the Egyptian date. Furthermore, it is highly improbable that the day date changed 
at sunset anywhere outside the highly technical context of Babylonian astronomy. Chang- 
ing 6 Xanthikos into 5 Xanthikos cannot cause confusion because the lunar date does not 
date the observation. The Egyptian civil date does. 

The dates for daylight of Day 1 in nos. 1,2, and 3 in table 6 have been obtained on the 
reasonable assumptions that the day numbers of the three lunar dates and the day number 
of the Egyptian civil dates refer to the same daylight periods and that day numbers did not 
change at sunset in the lunar dates as they surely did not in the Egyptian civil dates. Con- 
seguentİy, the dates of daylight of 5 Apellaios, 14 Dios, and 5 Xanthikos are 19 November, 
30 October, and 1 March, and the dates of daylight of 1 Apellaios, 1 Dios, and 1 Xanthikos 
are 15 November, 17 October, and 26 February. 

As suggested elsewhere in this article, I consider the epoch to be a ghost concept. Even 
for astronomers like Ptolemy, the day basically began in the morning and ended in the 
evening and extensions of activity to before sunrise or dawn and to after dusk or sunset 
were included. Nighttime was in principle a numberless stretch of darkness. Accordingiy, 
dating nighttime events was always a problem. Ptolemy's use of double dates, as in “(in the 
night) from the Sth to the 6th”, was one way of avoiding all ambiguity as to which night 
was meant. While avoiding ambiguity was the design of double dates, their linguistic ex- 
pression suggests that the night was itself not numbered. The “Sth” and the “6th” in the 
expression above may well mainly refer to daylight periods. 

Ido not believe that, in actual calendrical practice, there was ever any focus at any time 
in antiguity on a single point in time returning once every 24-hour cycle and serving as 
the end of one 24-hour cycle and the beginning of another 24-hour cycle, a so-called ep- 
och. Ancient epochs owe their existence largely to ancient reports on the beginning of the 
day by mostly Latin authors, including Censorinus, Gellius, Pliny, and Varro—with Varro 
firmiy at the origin of them all. It seems to have satisfied Varro sense of orderliness or de- 
light in exotic detail to assign different beginnings of the day to different nations. I believe 
that, in doing so, he created a pseudo-concept. True epochs came into existence only later 
with the advent of midnight as the beginning and end point of a 24-hour system. In the 
confines of astronomy, a noon epoch was also used to fit all the events of a single night 
convenientİy into the same day. But the concept of the epoch should not be projected back 
into the ancient past, it appcars to me. True, in Babylonian astronomy, nighttime precedes 
daylight with the same number. But does that have to mean anything more than just that? 

The four other lunar dates are Greek, in the sense that they were recorded by the Greek- 
speaking Timocharis in Greek-speaking Alexandria. It is again assumed that the day num- 
bers of the lunar dates and the day numbers of the Egyptian civil dates refer to the same 
daylight and that day numbers did not change at sunset in the lunar dates as they surely 
did not in the Egyptian civil dates. Accordingly, two of the four lunar months begin in 
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the morning of first invisibility of the old crescent, which according to what has been said 
above accords better with the Egyptian lunar calendar than with the Greek lunar calendar. 
wo of the four lunar months begin in the morning following the morning of first invis- 
ibility of the old crescent, which accords better with the Greek lunar calendar. It is not fully 
clear what exactly to make of this. In any event, the four dates provide additional evidence 
that daylight of Day 1 of Greek lunar months did not begin in the morning after the eve- 
ning of first visibility of the new crescent. 

Three more possible modern dates of daylight of Day 1 of Greek lunar months are as 
follows. First, there is good evidence that the modern date of the first daylight period of 
the first Callippic cycle is 28 June 330 BCE.” The morning of first invisibility of the old 
crescent is 27 June. Daylight of lunar Day 1 therefore begins in the morning that follows 
the morning of first invisibility of the old crescent, as is common in the Greek lunar dates 
derived from double dates studied above. Second, reports survive that Meton observed the 
summer solstice of 432 BCE on 13 Skirophorion.”* The solstice occurred in the morning 
of 28 June. If Meton observed the solstice on the correct day, which seems distinctly pos- 
sible,” then daylight of 1 Skirophorion is 16 June. The morning of first invisibility of the 
old crescent is 16 June. This lunar date could therefore serve as evidence that Greek lunar 
months begin before first visibility of the new crescent. 

The third date concerns the decisive battle at Gaugamela, in which Alexander defeated 
Darius III, and Greece turned the tables on Persia after two centuries of strife. Accord- 
ing to the best possible chronological information, namely Babylonian astronomical texts, 
the battle was fought in the morning of Day 24 of the Babylonian lunar month Ululu.“* 
But according to Plutarch (Life of Camillus 9.15), the battle took place on Day 26 of the 
Athenian lunar month Boedromion. The battle was fought far from Greece. But then, one 
of the two armies waging the battle right there and then was Greek and its soldiers would 
know what day of the month it was according to a Greek calendar. It was a glorious day 
that they would want to remember long after. If the date is accepted as historical, the Greek 
lunar month began two days carlier than the Babylonian astronomical lunar month. This 
is altogether normal. According to computations 1 owe to Peter |. Huber,“ such a two-day 
interval ought to occur on average in about 44.306 of the cases. But a one-day interval is 
also normal. It is expected to occur in about 54.186 of the cases. 

The Babylonian date leaves no doubt that the battle was fought during daylight of 1 
October 331 BCE. Daylight of Day 1 of Boedromion therefore falls on 6 September of 
that year. The morning of first invisibility of the old crescent was 6 September at Mosul. 
But visibility in the morning of 5 September seems to have been low. In any event, the 
month could not have begun with first crescent visibility. 

It is true that the view that first crescent visibility meant everything to the ancient 
Greeks still dominates. Still, there is a certain awareness out there, which 1 have not tried to 
document at great length, that the little that can be know about when Greek lunar months 
begin, especially as it is derived from astronomical texts and as it has been evidenced above 
by four lunar dates in Ptolemy's 4/x4ges? and by the beginning of the first Callippic cycle, 
points in a guite different direction. Among earlier testimonies of this same awareness is 
Epping's in his 454r0nomisches ans Babylon, a milestone in the study of ancient astronomy. 
Epping writes that, “bei den Griechen” the beginning of the month was determined “nach 
dem mittleren Neumond”? Ideler, the greatest student of chronology of the nineteenth 
century, observes about Greek lunar months that “ihr Anfangin der Regel dem ersten Tage 
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nach der Conjunction entsprach, wo sich das Mondlicht zuerst zu zeigen pflegt, ob es gleich 
Imodern obgleich es| nach der jedesmaligen Lage der Ekliptik auch wol erst am zweiten 
oder dritten Tage nach der Conjunction sichtbar werden kann, wie Geminus richtig be- 
merkt”© 

Modern dates of lunar Day 1 provide direct empirical evidence relating to the begin- 
ning of ancient Greek lunar months. These dates leave no doubt that Greek lunar months 
began before first crescent visibility. But there are two other types of evidence that indi- 
rectİy support the same notion. These two types cannot be reviewed in detail here. 

The first type of evidence consists of ancient testimonies that, in the Greek lunar cal- 
endar, the last day of the month, alternatively called vr xa ve& and Tpwxdç, was the day of 
conjunction, whereas, in the Egyptian lunar calendar, it was the first day, called psdn?yw. 
Much of the evidence can be found gathered elsewhere.“* 

In fact, conjunction seems to have been viewed on occasion asa point in time heralding 
the beginning of the month. The last day of Greek lunar months and the first day of Egyp- 
tian İunar months sit astride that point in time. In that sense at least, the two belong not 
only to the end of the previous month but also to the beginning of the following month. 
They are “straddle” days, as it were. That would explain why Hesiod, in his Works and 
Days, at 768, began his calendar with Tpwx&ç, as Pritchett observes, and not with lunar Day 
1.9 That could also explain why, as J. E. Ouack proposes,* xn5 designated at the same time 
the last day of the temple service and psdn#yw or lunar Day 1. Both Tpi&xdç and wrs were 
interpreted as straddling the point in time when the moon joins the sun as marker of the 
beginning of the month and hence had dual status as both an end and a beginning.7 

The second type of evidence concerns the fact that the last day of 29-day and 30-day 
lunar months had the same name. For example, a papyrus kept at Cornell University dat- 
ing to the mid third century BCE contains a record of the amounts of lamp oil to be dis- 
tributed every day for the two Macedonian lunar months Apellaios and Audnaios.“* 'The 
editors note that, in the second month, “(tJhe entry for the 29th is lacking”* Day “30” (4) 
therefore immediately follows Day “28” (ân). But evidentiy, as Pritchett first noted, what 
happened instead is that the second month had 29 days and the first had 30.” In along 
and at times heated debate that has lasted decades, some have defended the possibility that 
a day name at the beginning of the last third of the month could be omitted instead. But 
Pritchett always maintained that no such omission ever took place and I confidentiy follow 
him in this regard. 


9. A Test as Bridge between the Data and the Calendrical Mechanism 


According to the empirical data pertaining to the Greco-Macedonian calendar presented 
above, 6:00 a.m. in the morning that begins daylight of lunar Day 1 falls on average some- 
where roughly between 17 and 25 hours, that is, about a day or a little less, after con- 
junction. That means that the evening preceding daylight of lunar Day | falls on average 
roughiy only half a day or less after conjunction. No one doubts that an evening falling 
at such a time generally occurs too soon for the new crescent to have been visible in it. 
Accordingiy, visibility of the new crescent cannot have determined the beginning of the 
Greek lunar months in guestion. At the same time, no one would doubt that daylight of 
lunar Day 1 generally falls too late for the morning that begins it to have been the morning 
of first invisibility of the old crescent. 
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In the footsteps of Pritchett, it was suggested that a peculiar calendrical mechanism 
could account for the distance between 6:00 a.m. in the morning that begins daylight of lu- 
nar Day 1 and conjunction and therefore also for the specific beginnings of the lunar months 
in guestion, namely on average about a day later than Egyptian lunar months. According to 
this calendrical mechanism, the morning of daylight of lunar Day 1 falls two days or 48 
hours after the morning of last crescent visibility. 

The guestion arises: What kind of average interval between 6:00 a.m. of Day 1 and 
conjunction does the calendrical mechanism in guestion produce if it is rigorously ap- 
plied? And how do these beginnings compare to those of the actual Greek lunar months 
examined above? 

It appears that there is no great difficulty in obtaining an ideal average interval. 'The 
morning of last crescent visibility can be computed with fairly high probability. In fact, 
one could even perform a test by using actual modern day observations. In the present case, 
I have taken the average of the ages of the moon—that is, the distance in time from true 
conjunction—in the morning of last visibility of the old crescent over a period of 18 years, 
namely the years 1900 CE-1917 CE, or roughly one Saros cycle, for the location of Cairo, 
using the program created by Lange and Swerdlow.”! After one Saros cycle, many proper- 
ties of the course of the moon come full circle. This circumstance should make the average 
more representative, 

As average moon age 1 obtained about 4/7445 35h 04mm 075, say minus 35 hours. The 
specific intervals are between sunrise and conjunction. The average interval is therefore 
between average sunrise, or 6:00 a.m., and conjunction. If the afore-mentioned calendri- 
cal mechanism is rigorously applied, there are 48 hours from 6:00 a.m. in the morning of 
last visibility of the old crescent to 6:00 a.m. in the morning of lunar Day 1. At the same 
time, there are only about 35 hours from 6:00 a.m. in the morning of last visibility to 
conjunction. It may be concluded that 6:00 a.m. in the morning of lunar Day 1 falls on 
average about 13 hours (48-35) after conjunction. That average interval is fairly close to 
the average interval of 17 to 25 hours derived from actual dates. What matters most is that 
both average intervals occupy the same position in relation to three points in time in the 
lunar month. First, both averages fall well after conjunction, between half a day and a day. 
Second, they fall too carly for first visibility of the new crescent to play a role. Third, they 
fall too late for daylight of lunar Day 1 to begin immediately in the morning of first invis- 
ibility of the old crescent. 

Ie should be realized that the 13-hour interval involves an ideal application of the Greek 
lunar calendar mechanism whereas an interval such as 17 to 25 hours is derived from actual 
lunar dates. There is every reason to believe that methods of determining the beginnings of 
lunar months were not always rigorously applied in actuality. Lack of rigor ought not have 
been too much of an obstacle. After all, lunar months are always cither 29 or 30 days long, 
except in Rome, where they appear to have been cither 29 or 31 days long. 

If the beginning of the month strayed a little too far from new moon, it should have 
been casy to restore the synchronism of the month with the lunar cycle by a specific choice 
of cither 29 or 30 as length of the next one or two months. There must also have been ob- 
stacles to a precise application of the rule. Weather conditions may have made observation 
impossible. Or someone might have neglected to observe the moon or made an error of 
observation. 
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10. First Visibility of the New Crescent in Mesopotamia: No Marker of the Month's 
Beginning 


10.1. In Egypt and Greece, No; but also in Mesopotamia? 


The three most prominent hubs of civilization in the west in the centuries before the rise of 
Rome are Egypt, Greece, and Mesopotamia, as is obvious from the sheer number of extant 
SOULCES. 

Evidence presented in the preceding sections shows that both Egyptian and Greek lu- 
nar months on the whole began just too carly for the new crescent to have been visible 
in the evening immediately preceding daylight of lunar Day 1, with Greek lunar months 
beginning about a day later than Egyptian lunar months. In other words, first visibility of 
the new crescent was not used in principle to mark the beginning of the month. The design 
of the present section is to argue that the same may well have been the case in ancient West 
Asia. It may be time to guestion basic assumptions as to how the beginning of the lunar 
month was determined in ancient West Asia and abandon centuries old conceptions. 

A distinction applies between, on the one hand, watching the moon in all its phases 
including the new crescent and, on the other hand, using the new crescent to determine 
which daylight period is that of lunar Day 1. There is no lack of evidence that the moon 
was watched in Mesopotomia. Many reports to this effect have survived.”” But to my 
knowledge, nowhere is it stated explicitly in any source either that lunar months began 
when the new crescent was first sighted or that the daylight period immediately following 
that evening was daylight oflunar Day 1. Watching the overall behavior moon around new 
moon, including the new crescent, could have served as a guarantee that the beginning of 
the lunar month would not stray too far from new moon so that lunar months and lunar 
cydles from new moon to full moon and back to new moon would mostly overlap with one 
another. But that is not guite the same as using the first visibility of the new crescent to 
determine lunar Day 1. 


10.2. The Lunar Day 1 Immediately Following Alexander the Great Death 


On June 11,323 BCE, at 3:00 p.m.—4:00 p.m., or very close to that hour, Alexander the 
Great died in Babylon.”? Babylonian astronomical texts leave no doubt that he dicd on the 
last day of the month according to the Babylonian calendar, or that daylight of the next 
day was daylight of lunar Day 1.”* If the beginning of the new Babylonian month was de- 
termined by first visibility of the new crescent, then the new crescent ought to have been 
for the first time visible just a few hours after Alexander death. That same evening, the 
moon rose at 7:52 p.m., 50 minutes after sunset. However, computation revcals that the 
new crescent could hardy, if at all, be seen that evening. 

Lange and Swerdlow give 12 June as date of the evening of first visibility.”” 'They use a 
visibility arc (“the altitude of the lower limb of the moon plus one third of the distance be- 
tween the centers of moon and sun”) of 11.39 as lower limit for possible visibility. In their 
opinion, “|t|his appears to work as well as any other method—x0 #5e4hod is perfec:—in 
distinguishing visible from invisible; a few first visibilities have been seen at lower values 
anda few not seen at higher values” But it may be useful to test the limits by lowering the 
visibility arc to below Lange's and Swerdlows lower limit. In fact, when the arc is lowered 
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from 10.669 to 10.659, their program switches to June 11 as date of the evening of first 
visibility. The phase of the moon— expressed as the percentage of the moon disk that is 
illuminated— would be only 0.796 in the evening of June 11. The age of the moon—that 
is, the distance in time from conjunction to the sunset immediately preceding first visibil- 
ity—would be plus 15h 13m.7 

The fact that visibility of the new crescent seems almost impossible in the evening that 
follows Alexander death by a couple of hours presses the guestion: Did or did not the 
month begin in Babylon with first visibility of the new crescent? A more general version of 
this guestion is as follows: Did or did not the month begin anywhere in ancient West Asia 
with first crescent visibility? 

A number of general observations about the evidence are in order. They are presented 
in the following sections. Together these observations constitute aline of argument favour- 
ing the notion that the beginnings of lunar months in Mesopotamia were not narrowly 
determined by first visibility of the new crescent. 


10.3. Two Ways of Establishing #he Relation of First Visibility of the New Crescent to Lunar 
Day 1 


There is no lack of ancient West Asian lunar dates. In fact, there is an abundance of them. 
But only in the case of relatively few of these dates can it be established when exactly first 
visibility of the new crescent occurred in relation to daylight of Day 1. There are basicaliy 
two ways in which the location of first crescent visibility in relation to lunar Day 1 can be 
established: (1) Either a text explicitly states on what day of the month, as signified by a 
day number, the moon was first seen again (for the sources transmitting such information, 
sce sections 10.11 and 10.13 below). (2) Or the lunar date and its corresponding lunar 
Day 1 can be dated somehow in the modern Julian calendar (for the sources in which such 
lunar dates are found, see sections 10.4—10 and 10.12 below). In other words, the ancient 
lunar date is absolutely dated. It is now possible to compute with reasonably high prob- 
ability where exactly first crescent visibility fell in relation to any Julian date in antiguity. 
The same automaticaliy also applies to any ancient lunar date whose Julian eguivalent is 
known. 

Among the sources transmitting lunar dates whose Julian eguivalent can be known, it 
seems appropriate to distinguish between astronomical texts (sce sections 10.4—10) and 
non-astronomical texts (sce section 10.12). The astronomical texts provide by far the most 
such lunar dates. It is not clear to which extent the calendrical technigues used in astro- 
nomical texts made an impact beyond the narrow confines of the temples in Babylon and 
Uruk where the astronomers plied their trade. Babylonian astronomy was a highly sophis- 
ticated intellectual art practiced by a secretive clan of astronomers. There is evidence that 
Babylonian astronomers jealously guarded their science.”* Still, it is difficult to see how, 
in Babylon and Uruk in the later first millennium BCE, astronomers could have used day 
dates that differed from those used by the cities” populations at large. Moreover, Babylon 
was the cultural capital of Mesopotamia. It is therefore reasonable to assume that its cal- 
endar was used outside its city walls. There is a small amount of evidence that calendrical 
information was sent from major cultic centers.? Then again, it seems out of the gucs- 
ton that the highly sophisticated calendrical technigues of Babylonian astronomy were 
applied in communities all over West Asia. How many communities in the vast territory of 
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West Asia were anywhere close to a center of astronomy anyhow ? Furthermore, the rules in 
gucstion could not have played a role before the time when they were invented in the first 
millennium BCE 

What is wrong with the assumption that, in much of West Asia most of the time, the 
beginning of the lunar month was often determined by certain officials with the sole vague 
reguirement that lunar Day 1 stray not too far from new moon? Keeping it close should 
have been easy by making specific choices of 29 or 30 as the length of the lunar month in 
days. As a result, lunar Day 1 would oscillate around new moon. But such oscillation did 
not have to cause dysfunction. What is wrong with the assumption that, in much of West 
Asia most of the time, nothing was probably more common than for one of two months 
associated with the same lunar cycle in two different cities to last 29 days and the other 30 
days? And what is wrong with the assumption that, in much of West Asia most of the time, 
nothing was probably more common than for two months associated with the same lunar 
cycle in two different cities to begin one, two, or three days apart, probabiy rarely more? 

Conversely, even if the calendrical technigues of Babylonian astronomy were not wide- 
spread, they still might reflect practices prevalent over the centuries in Mesopotamian 
communities at İarge. 


10.4. The Beginning of he Month in Babylonian Astronomical Texts: The Recent Sindy of” 
the Subject 


Just in the last couple of decades, our knowledge of Babylonian astronomy has advanced 
considerabiy. One can almost speak of a Renaissance in the field. These advances have also 
benefited our understanding of the beginning of lunar months. Even so, it has become ever 
clearer that much still remains to be done when it comes to establishing how the sophisti- 
cated Babylonian theories of the third and second centuries BCE were constructed out of 
raw empirical data in carlier centuries. This stage of Babylonian astronomy is now called 
the Intermediate stage, to distinguish it both from the more primitive astronomy of the 
second and carly first millennia BCE and the advanced theories of the third and second 
centuries BCE. 

It should be clear right at the outset that none of all this progress is contested in any 
essential way in what follows. 'The present focus is on the relation between first visibility 
of the new crescent and the beginning of the lunar month. The line of argument that is de- 
veloped below about this relation is seen as somehow complementary to other statements 
on the same subject. 

A brief outline of recent work on the beginning of the lunar month is as follows. The 
selection of pertinent studies cited below should lead to most everything else that is rel- 
evant to the matter. 

Ovwing in great part to efforts by Brack-Bernsen mainly relating to the astronomical 
facet of the matter and by Hunger mainly relating to the philological facet of the matter, 
it is now certain that Babylonian astronomers constructed rules to determine the begin- 
ning of the lunar month beforehand and also what these rules are.** Steele has established 
that, “in an overwhelming number of cases” different types of Babylonian of astronomical 
texts “really did agree” on “the beginning and length of Babylonian months”*! He con- 
cludes from this “that during the Seleucid and Parthian periods the day of the beginning 
of the month was always determined in advance”? Stern has devoted a detailed study to 


156 LEo DEPUYDT 


the relation between first crescent visibility of the new crescent and the beginning of the 
new month as evidenced in the astronomical Diaries.“ The Diaries are day-by-day records 
of what was observed in the nighttime and daytime skies. They hold much if not most of 
the ultimate empirical foundation of Babylonian astronomical theories. Other important 
observations of recent date on the beginning of the lunar month are found in studies by 
Huber and Steele“* and by Britton.9 A recent survey by Steele appeared in 7he Oxford 
Handbook of Cunciform Culture.“ 


10.5. The Beginning of #he Month and First Visibility of the New Crescent in Babylonian 
Astronomical Texts 


As to the beginning of the month in Babylonian astronomy, one has the impression that 
the new crescent should have been generally visible in the evening preceding daylight of 
the corresponding lunar Day 1. That would seem to confirm the notion that the daylight 
period immediately following the evening of first visibility of the new crescent was daylight 
oflunar Day 1. 

Then again, the score is not perfect. Take the astronomical Diaries, in which what hap- 
pens in the sky is reported day by day. It has long been known that there are cases in which 
the lunar month appears to begin a little too early for the new crescent to have been vis- 
ible already in the evening preceding daylight of lunar Day 1.57 What is happening here? 
Sweeping these cases under the rug does not seem advisable. 

It is also guite often stated in the Diaries that the new crescent was not seen in the 
evening immediately preceding daylight of lunar Day 1 or sometimes also that one did not 
even care tolook out for it. Obstacles such as mist and clouds are often cited as the reason. 
In regard to such cases, it is generally assumed that the possibility of visibility circumstanc- 
es permitting was predicted. 


10.6. The Time Interval Called NA in Babylonian Astronomical Texts 


On the whole, sighting the new crescent is not nearly as prominent as one may have ex- 
pected it to be if it was indeed the defining principle in determining the beginning of the 
month. Thus, nowhere is it stated explicitly that it had that function. But instead of visibil- 
ity, there is something else, related to first crescent visibility yet also distinct, that features 
much more prominently in astronomical texts than first crescent visibility. It is the time 
interval between sunset and moonset, called NA in Babylonian. NA is as a rule given at the 
beginning of every month in the Diaries. What is NA? 

When the moon reappcars soon after new moon after an absence of mostly one and a 
half to two and a half days, the following is seen. First the sun sets below the western hori- 
zon. Ihen the thin lunar crescent becomes visible above the western horizon about above 
where the sun has just set. Soon after, the thin crescent sets itself below the western hori- 
zon. The interval between the time when the sun cuts the horizon on its downward trajec- 
tory and the time when the moon does so in its wake is roughly one to two hours. It is this 
time interval that is called NA and is measured in US. One US lasts about four minutes. 

In recent decades, it has become abundantly clear that the interval NA and other inter- 
vals like it served as fundamental and critically important raw empirical data for Babylo- 
nian lunar theory. One principal aim of Babylonian astronomy was to describe the course 
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of the moon in all its complexity. Particularly helpful in this regard was the careful descrip- 
tion of how the moon moves in relation to the sun. Every day the moon falls behind, as it 
were, in relation to the sun by on average about 12 degrees. The sun and the moon are like 
two runners racing across the sky from the castern horizon to the western horizon with the 
sun moving faster and catching up with the moon about every 29.5 days at what is called 
new moon. To describe this movement, the need is for empirical data. 

Among phenomena pertaining to the courses of moon and sun that readily present 
themselves to observation are six time intervals between a horizon crossing of the sun and 
a horizon crossing of the moon, that is, between the sun cutting eastern or western hori- 
zon by rising or setting and the moon cutting cither horizon by rising or setting. These six 
intervals can casily be measured and Babylonian astronomers most eagerly and diligentiy 
measured them. They are now called the Lunar Six (the name is due to Abraham Sachs). 

Two of these six intervals fall around new moon when sun and moon are close to one 
another at the same horizon. One is measured when the moon is for the last time seen ris- 
ing before the sun rises at the end of the month and the other when the moon is for the first 
time seen setting before the sun sets at the beginning of the month. The latter is called NA, 
as Was noted above. Four of the six intervals fall close to full moon. The first is measured 
when the moon is seen setting for the last time before the sun rises, the second when the 
moon is seen setting for the first time after the sun rises, the third when the moon is seen 
rising for the last time before the sun sets, and the fourth when the moon is seen rising for 
the first time after the sun sets. 

The present concemn is exclusively with NA as an indispensable component of Babylo- 
nian lunar theory. 


10.7. Estimating or Predicting NA 


In the Babylonian astronomical Diaries, it is freguently stated that the moon was not seen 
or that one did not even look in the evening preceding daylight of lunar Day 1. Yet, the 
length of NA is still as a rule listed. These cases are so numerous and so well-known that it 
seems superfluous to adduce any here as evidence. It must be assumed that, in such cases, 
NA was estimated or predicted. 

Rules making it possible to determine NA by prediction have indeed come to light (sce 
section 10.4). It is not clear to what extent exactly these rules were applied. According to 
one of these rules, NA should not be smaller than 109; according to another, not smaller 
than 12. Then again, it is possible to find instances in which NA is smaller than 109 in 
the Diaries.” 

Before rules had been designed or when and if existing rules were not applied, no so- 
phisticated theory was necessarily needed to predict NA. Indeed, the following scenario 
cannot be dismissed out of hand as impossible. In the days preceding the one and a half to 
two and a half day period that the moon is not visible, someone carefully observing the sky 
could easily establish roughly how much the moon moves in relation to the sun in one day 
and roughly estimate where the moon would be in relation to the sun even during the days 
in which it cannot be seen. The amount by which the moon moves in relation to the sun 
cach day ranges from about 10*46' to about 14*21) for an average of about 12911" But the 
amount does not change abruptly by large increments or diminutions from one day to the 
next. One could therefore possibly measure the amount accurately in the days before new 


158 LEO DEPUYDT 


moon and reliably project the moon progression forward for a couple of days. Since the 
crescent is observed in the morning in the days before new moon but in the evening in the 
days following new moon, an amount corresponding to a lunar movement of a little more 
than half a day would need to be entered into the estimate beyond a number of full days. 

IF NA was estimated or predicted, there is the intriguing possibility that it did not mat- 
ter to Babylonian astronomers if NA became too smali for visibility of the new crescent, as 
long as it remained positive. NA cannot drop so low that it becomes negative, that is, that 
moonset precedes sunset. In that case, astronomers would not try to identify the evening 
of first crescent visibility but rather the evening when moonset for the first time follows 
sunset and no longer precedes it. A negative NA would upset the empirical foundation of 
Babylonian lunar theory. But it seems as if a positive NA that was too small for visibility 
would not. It seems moot to speculate what Babylonian astronomers could have thought 
ofa negative NA because negative numbers entered the realm of mathematics only centu- 
ries later. 


10.8. The İnterval Called NA and the First Visibility of #he New Crescent 


As phenomena, NA and first crescent visibility are related but also distinct. It is critically 
important to the present line of argument to establish what sets the two apart and what 
unites them. NA, at İcast when it is measured and not estimated or predicted, and first 
crescent visibility are best seen as two distinct facets of a single larger phenomenon. In this 
case, the single larger phenomenon is the evening of first crescent visibility. One facet is 
the fact that the light of the moon reaches the eyes of observers, as an event. Another facet 
is the interval of time between subset and moonset that evening. In the same way, the fact 
that it rains and exactly how longit rains are two facets of a single event. 

As two facets of a single larger phenomenon, NA and first crescent visibility are inextri- 
cably connected. However, there is no such necessary connection in the minds of behold- 
ers of the two facets. It is altogether possible for the mind to select one facet for attention 
at the exclusion of the other. For example, one can measure NA without attributing any 
significance or function to first crescent visibility. 

In sum, the fact that NA and first crescent visibility are connected to one another in 
reality as two facets of a single larger phenomenon does not necessarily mean that there is 
any connection between the two in the sense that selecting one for attention necessarily 
implies also paying attention on the other. 


10.9. 4 Universal Assumption regarding First Crescent Visibility in Babylonian Astronomical 
Texts 


It is now universally accepted, or so it would seem, that the lunar month began with first 
crescent visibility in Babylonian astronomical texts. What is more, it seems generally ac- 
cepted that Babylonian astronomical texts offer the best proof that the lunar month began 
with first crescent visibility throughout the towns and cities of Mesopotamia, or at least, 
that that was the intent, even if certain circumstances caused deviations. 

Logically speaking, an alternative assumption concerning astronomical texts cannot 
be dismissed out of hand. Clearly, the interval called NA mattered a lot to Babylonian 
astronomers. It is also the first significant empirical datum of the lunar cycle. It therefore 
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naturally belongs at the very beginning of the account of the events of a month. Further- 
more, NA is an evening event. Accordingiy, if one begins the month with NA, it is neces- 
sary to begin the month in the evening. Also, if one begins the month with NA, one can 
hardy give the first night of the month the same day number as the immediately preceding 
daylight period, cither 29 or 30. It is only natural to begin the month with the number 1. 
Accordingly, nighttime periods precede daylight periods with the same day number. If the 
month began with NA, then Babylonian astronomers made the existing calendar much 
more rigorous and were able to impose it on the rest of Babylon and maybe beyond. 

It is true that NA and first crescent visibility are two facets of a single larger phenom- 
enon. But as was suggested in section 10.8, it is possible to pay attention to one facet at the 
exclusion of the other. 

Did the lunar month in Babylonian astronomical texts begin with NA or first crescent 
visibility? Or perhaps even both at the same time? It is difficult to see what could clinch 
the matter. The instances in which the month begins too early for visibility to be possible 
while NA remains positive may be viewed as an argument in favour of NA. One thing 
seems certain. Beginning the month with measured NA, let alone predicted NA, could 
hardy reflect a practice followed in society at large. It seems much too theoretical and too 
rigorous. It is therefore not clear what Babylonian astronomical texts tell us about calendri- 
cal practices at large. Conseguentiy, the other evidence gains in importance. There are two 
main types (see 10.3): reports as to on what the day the moon was first seen (see 10.11); 
lunar dates whose eguivalent in the Julian calendar is known (10.12). 

But first, a note on the beginning of the day in Babylon is in order. 


10.10. The Beginning of the Day in the City of Babylon 


Itis not clear to what extent, if at all, beginning the day in the evening was observed outside 
the temple in Babylon where the astronomers were performing their duties. 1 doubt that 
a Babylonian asked to join someone for dinner in the evening of lunar Day 5 would show 
up in the evening that immediately follows daylight of Day 4. Likewise, no one invited to 
dinner in modern Jerusalem in the evening of “Day 2” (yoyz sheni), that is, Monday, would 
show up Sunday evening, which follows daylight of “Day 1” (yon rishon), just because 
holidays and the Sabbath begin in the evening. The evening beginning as a Jewish or Mus- 
lim custom is limited to religious practice, just as the evening beginning in Babylon may 
well have been limited to astronomical practice. For most people most of the time, the day 
must have begun in the morning and ended in the eveningand any extensions of activity to 
before dawn or sunrise and to after dusk or sunset were included. Nights were numberless 
episodes of inactivity. 


10.11. Reports as toon Which Day the Moon Was First Seen 


Letters written by Assyrian and Babylonian scholars” and astrological reports to Assyr- 
ian kings” abound with the conditional clauses “if the moon becomes visible on Day 30” 
and “if the moon becomes visible on Day 17 On the whole, visibility on Day 30 seems 
to be something bad; visibility on Day 1, something good. The nature of these cunciform 
sources is such that there is every reason to believe that they reflect great care in observing 
the night sky. These sources are among the best we have in terms of diligent observation 
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outside of Babylonian astronomical and certain astrological texts. 

Itistempting to interpret the visibility on Day 30 and the visibility on Day 1 mentioned 
above along the lines of the structure of Babylonian astronomical texts, more specificaliy 
the Diaries. I have the impression that this interpretation is widely accepted, even if mostiy 
tacitly or by the absence of an alternative explanation. 

According to this interpretation, visibility on Day 30 means that the new crescent be- 
comes visible for the first time at the beginning of nighttime of Day 30, which precedes 
daytime of Day 30. As in Babylonian astronomical texts, Day 30 is in this case a designa- 
tion of Day 1 of alunar month that immediately follows a lunar month of 29 days. Lunar 
days are cither 29 days or 30 days long. But the standard length was considered to be 30 
days. Therefore, cither a lunar month ended after 29 days and the first day of the following 
lunar month was called Day 30, with the next day being called Day 2. Or a lunar month 
ended after 30 days and the first day was called Day 1. 

According to this same interpretation, visibility on Day 1 means that the new crescent 
becomes visible for the first time at the beginning of nighttime of Day 1, which precedes 
daytime of Day 1. 

Considering how often the conditional clauses “if the moon becomes visible on Day 
30” and “if the moon becomes visible on Day 1” are attested, one might assume that day- 
light oflunar Day 1 as a rule immediately followed the evening in which the new crescent 
was first seen. Upon closer inspection, however, there is much that contradicts this as- 
sumption (see below). In the end, I believe it cannot even be positively excluded that first 
visibility on Day 30 or Day 1 means that the new crescent became visible in the evening 
immediately /#/owing daylight of Day 30 or Day 1. In other words, it is not certain that, 
outside astronomical texts, the day number changed at sunset. Extensions of the workday 
to before sunrise and to after sunset would then receive the same day number as the day- 
light period that they are abutting. 

It should first be pointed out that the afore-mentioned clauses are conditional clauses. 
It is not stated that the moon was in fact seen on Day 30 or Day 1. Indeed, one might ask, 
why attach special significance to the appearance of the new crescent on those days if the 
whole point was that it became as a rule first visible on those days? 

It is not difficult to find evidence in the letters and reports in guestion that the moon 
became visible on days other than Day 30 or Day 1. What is more, once the beginning of 
the lunar month drifted away from first crescent visibility, and lunar months being cither 
29 days or 30 days long, it may not have been easy to bring daylight of Day 1 back in line 
with first crescent visibility, if such was the intent. Therefore if one month does not begin 
with first crescent visibility, others may not have cither. A selection of statements to this 
effect is as follows. A more in-depth study of what is said about the moon around the turn 
of the month in West Asian documents from the last three millennia BCE remains desir- 
able. 

In one astrological report, one finds the following statement: “If the moon at its appear- 
ance is visible early, the month will bring worry””'There does seem to be a sense that there 
was an ideal time for the moon to appcar and that its appcarance could therefore be carly 
in relation to this standard. In an exorcist's report, one finds the conditional clause “if the 
moon at its appcarance becomes visible on Day 28 as ifon Day 1” Apparently, there was an 
awareness as to What the moon was supposed tolooklike on Day 1. Butitis not clear which 
evening is meant, the one before daylight of Day 1 or the one after daylight of Day 1. 
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Inaletter toan Assyrian king, an exorcist states: “I observed the (crescent of the) moon 
on Day 30, but it was high, too high to be (the crescent) of Day 30. Its position was like 
that of Day 2” Cleariy, the lanar month did not begin with first crescent visibility. In this 
case, it began later because the crescent should have been visible the preceding day, circum- 
stances permitting. 

In general, it is fairly regularly stated that the moon was not seen when one attempted 
to sight it. I is superfluous to cite specific instances. It would seem difficult to maintain a 
rigid criterion such as beginning the lunar month with earliest possible new crescent vis- 
ibility if absence or presence of the crescent could not be evaluated when it needed to be. 
What is more, once one month was off kilter, one or more ensuing ones might be too. One 
solution, as the best one could do under the circumstances, is to keep the beginning of the 
month fairly close to new moon, which cannot have been all that difficul. Still, it would 
have been desirable that the new crescent be visible at the beginning of the month, whether 
in the evening preceding or in the evening following daylight of lunar Day 1. 

An alternative modus operandi that may have been used, though to an unknown ex- 
tent, is presented in section 10.13 below. It involves the creation of a new concept in calen- 
drics. Among postulated ancient calendars, the old crescent is as a rule associated with 
invisibility and the new crescent with visibility in that the beginning of the lunar month 
is marked cither by the invisibility of the old crescent or the visibility of the new crescent. 
But what if both visibility and invisibility were associated with the new crescent? I believe 
that much evidence outside Babylonian astronomy strictly speaking can be construed in 
favour of alunar calendar in which the beginning of months was determined by new crescent 
(in)visibility. 


10.12. Lunar Dates Whose Eguivalent in the Julian Calendar 15 Known in Non-astronom- 
ical Sources 


The only sources outside Babylonian astronomical texts that may make it possible to es- 
tablish the Julian dates of the Babylonian lunar Day | are, as far as I know, Aramaic double 
dates from Egypt. 

As). K. Fotheringham was the first and the only ever to observe, the Julian dates of lu- 
nar Day | fall just a /##/e #00 early for first crescent visibility to have served as marker of the 
beginning of the lunar month.” Stern more generally notes that “perhaps at Elephantine, 
visibility of the new moon was #404 used as a criterion to determine when the new month 
began”, without specifying whether first crescent visibility came too carly or too late.” 

There are 14 completely preserved double dates.” The average distance between con- 
junction and 6:00 a.m. of Day 1 is about 4*21h 27m 5ls or, without the aberrant no. 3, 
*30h 30m 285. The first average is in tune with that obtained from Greek lunar dates; the 
second falls a few hours later. In any event, even in the latter case, the average distance from 
conjunction to the evening before daylight of lunar Day 1 is about 18 to 19 hours. This 
interval is on average too short for first crescent visibility to serve as marker of the months 
beginning. Indeed, any interval larger than 18 to 19 hours, say 24 hours, needs to be com- 
pensated by one that is shorter, say, 13 to 14 hours, an interval that is clearly too short for 
the first crescent to have been seen. 

It seems difficult to assume that the Western Asian mercenaries on the Egyptian island 
of Elephantine adopted the manner of beginning lunar months used behind the walls of 
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Egyptian temples. The Egyptian lunar calendar was strictly religious and almost secretive. 
10.13. 4 New Ancient Lunar Calendar: The New Crescent (Wn)visibility Calendar 


Among the cunciform sources that are not strictly astronomical, one finds reports of lunar 
observation pertaining to the calendar. They include a set of astrological reports to Assyr- 
ian kings” and a set of letters from Assyrian and Babylonian scholars” dated to the Neo- 
Assyrian period (carlier first millennium BCE). In light of how little has been preserved, 
these sources are as good as it gets when it comes to illustrating how the beginning of 
lunar months was determined in Mesopotamia outside of astronomical texts. An attempt 
is made below to reconstruct the principles according to which the beginning of lunar 
months was determined according to these sources. It remains unclear, naturally, to which 
extent exactİy these rules were used in society at large, be it in the Neo-Assyrian period or 
in other epochs of Mesopotamian history. 

If the beginning of lunar months was strictly determined by means of first crescent vis- 
ibility, the following would need to be typical in the sources at hand: daylight of lunar Day 
1 immediately followed the evening in which the new crescent was first seen. There are two 
possibilities at this point. 

First, if the day began in the evening as it does in Babylonian astronomical texts, the 
new crescent would typically first be seen on Day 30 at the end of a 29-day lunar month 
or on Day 1 at the end of a 30-day period. In Babylonian astronomical texts, Day 30 is 
the designation for the first day of a lunar month that immediately follows a 29-day lunar 
month. 

Second, alternatively, if human activity taking place before dawn or after sunset was 
dated by the same day number as the daylight period it abuts, the new crescent would typi- 
cally first be seen cither on Day 29 at the end of a 29-day lunar month or on Day 30 at the 
end of a 30-day lunar month. The next day would in both cases be Day 1 of the next lunar 
month. 

Instead, what one finds in the sources is something entirely different. The fundamental 
fact is that there is abundant reference to sighting the crescent on Day 29, on Day 30, and 
on Day 1, #hree different days and not two. This cannot be reconciled with what is found 
in Babylonian astronomical texts. But what does it mean? 

Step One: Sighting on Day 29 as opposed to Sighting on Day 30 and Day 1.—'The point 
of departure of the present line of argument is a striking difference between the sightings 
on Day 29 and the sightings on Day 30 and Day 1. The sightings on Day 29 are actual 
sightings as a rule reported in a statement such as “We saw the moon” By contrast, the 
sightings on Day 30 and Day | are hypothetical sightings as a rule described by the condi- 
tional clauses “if the moon becomes visible on Day 30719“ and “if the moon becomes visible 
on Day 19! Visibility on Day 30 seems to be something bad; on Day 1, something good. 
Visibility on Day 1 is occasionalIy predicted, as in “Now, in intercalary Adar, on Day 1 the 
moon will become visible”!© or reported, as in “On Day 1, the moon became visible”,!93 
but this is rare. 

Step Two: The Timing of the Moon Watch.— Step two of the present line of argument 
is that there can be no doubt about the following fact. 'The evening in which one as a rule 
actively watched the sky in search of the new crescent is that of Day 29; the new crescent is 
cither sighted or not sighted at that time."** 
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A second, additional, watch may be held on Day 30, as in the following reports: “(We 
kept) watch for the moon. On Day 29, there were clouds. | We did not see the moon.) 
On the next day, |... .| it was two days old”;!95 “We watched on Day 29. The clouds were 
den|se|. We did not see the moon. We watched on Day 30. We saw the moon. It was very 
high. The (weather) of Day 29 has to do with it. What is it that the king says?”;!9“ and “We 
kept wa|tch on Day 29). There were clouds. We did not see the moon. TJod Jay, on Day 
30, there were c|louJds again. When they di) spersed)|, we saw (the moJon. (It) was |(not) 
like the) moon of | Day)| 29197 

In one case, a watch on Day 30 alone is reported;* one assumes, in light of what else is 
known, that another watch may well have taken place on the preceding day. 

So when it is reported that “They watched the moon. The clouds were dense. The 
moon was not seen. Day 30 became long”! it may confidentiy be assumed in light of the 
specification “Day 30 became long” (that is, the month had 30 days |sce below) that the 
watch took place on Day 29. 

Step Three: The Evening of Day 29, the Time of Sighting, as he Evening Following Day- 
light of Day 29. —Before trying to reconstruct how the Mesopotamian lunar calendar func- 
tioned according to texts other than Babylonian astronomical texts, an important guestion 
needs to be settled. It is clear from the sources that the evening of Day 29 was as a rule the 
evening in which a watch was kept to look out for the new crescent. There is also no doubt 
that, in Babylonian astronomical texts, the evening of Day 29 immediately follows daylight 
of Day 28. The guestion arises: Does that same evening immediately follow daylight of 
Day 28 or daylight of Day 29 in other texts? 

It seems somehow natural that day numbers would not change at the moment of sunset 
in society at large. Changing the day number at sunset seems only possible in the highly 
systematized calendar of Babylonian astronomical texts. But the principal consideration in 
favour of assuming that the evening of Day 29 immediately followed daylight of Day 29 is 
as follows. 

Let us assume that the evening of Day 29 immediately followed daylight of Day 28. 
The main problem of alunar calendar is to determine whether the month will have 29 days 
or 30 days. This is the same as determining whether the day following Day 29 will be the 
last of the same month or the first of the next month. It seems difficult to make this deci- 
sion just after daylight of Day 28. The next daylight period will always be that of Day 29. 
There is otherwise no indication in the day-names in Mesopotamia, as there is in the Greek 
world, that a decision was made one day ahead of the time, that is, in the evening just after 
daylight of Day 28 about the daylight period that is next after daylight of Day 29. 

If the evening of Day 29 immediately follows daylight of Day 29, then the evenings of 
Days 30 and 1 immediately follow daylight of Days 30 and 1 respectively. Since cuneiform 
texts often refer to the possibility offirst visibility of the new crescent on Day 1 (see above), 
it must be assumed that it was considered altogether possible that the lunar month began 
before the new crescent was first seen. Still, it may be considered a good omen that the new 
crescent made its first appearance on Day |. First appearance on Day 1 seems like a good 
sign rather than a bad sign according to the sources. 

Step Four: 4 Day-29-Ruwle — According to the evidence cited above, no time is any- 
where nearly as prominent as a time when a moon watch is kept than the evening of Day 
29. It is also clear that the new crescent is cither sighted or not sighted at that time. The 
best assumption is that the next daylight period is that of the last day of the month, Day 
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30, ifthe new crescent is sighted and Day 1 of the next month when the new crescent is not 
sighted, even if this principle is not explicitly stated as such in the sources. The focus on the 
evening of Day 29 suggests the desirability of the Day 29-rule just postulated. In practice, 
however, the rule was probabiy often if not very often not applied and the evidence sup- 
ports this assumption (see Step Six below). 

Step Five: The Evening of Day 29 as a Systematic Time of Sighting and First Crescent Vis- 
ibility on Days 30 and 1 —The evidence cited above suggests that Days 29, 30, and Day 1 
are al! three days on which sighting of the moon is considered possible if not normal. The 
Day 29-Rule described above accords with this impression. The sources leave no doubt 
that the new crescent could be sighted on Day 29. But the sources also make it clear that it 
could not be sighted at that time. It is a fact that first visibility of the new crescent falls on 
the first day after the day of first invisibility of the old crescent in about 55.186 of all cases 
and on the second day in 44.306 of all cases; it falls on the same day in 1.0496 of all cases 
and on the third day in 0.4896 of the cases.!9 According to the Day 29-rule (sce Step Five), 
the lunar month has 30 days if the new crescent is invisible in the evening of Day 29. Ac- 
cordingiy, the moon is seen in about half of all cases in the evening immediately following 
daylight of Day 30 and in about half of all cases in the evening immediately following Day 
1. Both are normal. In the latter case, the lunar month begins after first crescent visibility. 

The fact that the new crescent is very rarely first visible on the third day after first invis- 
ibility of the old crescent, only in 0.486 ofall cases, seems to be confirmed by the following 
statement: “The moon disappcared on Day 27. On Day 28 and Day 29, it stayed inside the 
sky. It was seen (again) on Day 30. When (else) should it have been seen? It should stay 
inside the sky less than four days. It never stayed four days”! Presumabiy, visibility on Day 
30 is interpreted as “staying inside the sky” for four days and this is considered a problem. 
The author of the text apparently expected visibility on Day 28 or on Day 29. 

Step Six: Huctuation —W hile it seems clear that there is some kind of focus on keeping 
the watch on Day 29, and while it is reasonably easy to account for this focus by postulat- 
inga Day 29-rule, and while this Day-29-rule casily accords with the fact that both Day 30 
and Day 1 were considered thinkable as the day of first crescent visibility, and while there 
was an explicit sense that the old crescent could disappcar and the new crescent appcar at 
an “inappropriate time”? and by implication also at an appropriate time, one seriously 
wonders to what extent any kind of rule was neatly applied. For example, the new crescent 
could become visible “on Day 28 as if on Day 1795 and the new crescent could after all 
become visible at an “inappropriate time” 

Allin all, it cannot have been all that difficult to keep the beginning of the lunar month 
close to new moon. 'To that aim, astronomers would advise kings in their choices of 29- 
day and 30-day months, for example by planning a couple of 30-day months in succession 
beforehand if the new crescent seemed to have begun appcaring on the whole a little too 
early. Historically speaking, there is every reason to believe that the rigorous lunar calendar 
of the Babylonian astronomers was somewhat isolated as a phenomenon. 


11. The Sociology and Politics of Living Three Lunar Calendars 
A principal design of the conference “Living the Lunar Calendar” at which an extract of 


the present paper was read, was to probe the sociopolitical ramifications of life with a lu- 
nar calendar. The subject acguires a certain additional complexity if one considers what it 
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must have meant to live with more than one lunar calendar. The aim of the present paper 
so far has been to demonstrate that there were in fact two lunar calendars in simultaneous 
use in Ptolemaic Egypt in the third century BCE. Before considering sociology or politics, 
this tenet needed to be demonstrated first. The coexistence of the two lunar calendars was 
short-lived, however. The Greco-Macedonian calendar lost its lunar connection later in 
the third century BCE. In the end, it was assimilated completely to the Egyptian civil cal- 
endar of 12 months of 30 days plus five added days for a total of 365 days. Even when it was 
independent, the Greek lunar calendar played only a secondary role, one subordinated to 
the civil calendar, even if the Greek lunar date was listed first in double dates in deference 
to the awareness of who was really in charge in Egypt. 

But two lunar calendars is not where it stops. A third lunar calendar was used in Egypt 
by the Jewish diaspora. The Jewish calendar is a descendant of the lunar calendar of Baby- 
lonia, to which the Israelites had been exiled in the sixth century BCE. 

How was it possible for three lunar calendars to coexist in a single country? If coexis- 
tence was the case, three lunar months beginning on three different days may on occasion 
have been running alongside one another in Egypt. How was this practicable? The validity 
of the lunar dates derived above from double dates as evidence critically depends on the 
practicability of lunar calendars existing alongside one another in close vicinity. Indeed, 
one might ask: Why would a native Egyptian speaker and a Greek speaker both living in 
a single small Egyptian town use two different calendars? If the close coexistence of two 
lunar calendars was not practicable, then the numerical data presented and analyzed at 
length above must be considered one huge statistical aberration. 

There are no sources in which ancient Egyptians explicitly tell us how the lunar calen- 
dar affected their lives. The practicability of coexisting lunar calendars therefore will need 
to be demonstrated in other ways. The key observation that can serve as point of departure 
of such a demonstration is how completely isolated from one another the world of the 
Egyptian lunar calendar and the world of the Macedonian-Greek lunar calendar were. The 
Egyptian lunar calendar was entirely religious and used exclusively in the somewhat dark 
and secretive confines of temple life and hieroglyphic culture. The Greek lunar calendar is 
mainly represented in business documents written by townspeople. Egyptian priests and 
Greek businessmen hardly talked with one another. In all probability, only very few native 
speakers of Greek also spoke Egyptian, and vice versa. The two power blocs perennialiy 
competing with one another in Ptolemaic Egypt were the native Egyptian priesthood and 
the Greek-speaking state bureaucracy with a Pharaoh of Macedonian descent at the top. 
Both needed to be financed and relied on taxation. The two staked out their respective 
territories by signing treaties, such as the Memphis Decree of 196 BCE that is inscribed 
in Egyptian and Greek on the Rosetta Stone. The Rosetta Stone is a point of contact be- 
tween two communities that largely led separate existences within the borders of a single 
countiy. 

An additional guestion is whether it was possible for the Greek lunar month to begin 
on the same day everywhere in Egypt. Even if there was no time to dispatch messengers to 
everywhere in Egypt to communicate the beginning of the month, the principles followed 
to date a Greek document written in the Fayyum must have been basically the same as 
those followed in dating a document written in Greek-speaking Alexandria and different 
from those followed behind the thick stone walls of a nearby Egyptian temple enclosure. 

Last but not least, there is the Jewish lunar calendar. Like the Egyptian lunar calendar, it 
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must have been 1006 religious. Its coexistence with other calendars in modern times casily 
serves as an analogy of how it must have coexisted with other calendars in ancient times. 
The Jewish calendar is used today all over the world solely to regulate religious festivals. 
But for that pillar of Judaism, the celebration and observation of the Sabbath, it is obvi- 
ously not needed. 


Notes 


1. Depuydt (2002), pp. 471-477. Some of what follows has already years before the Jerusalem conference 
“Living the Lunar Calendar” been part of papers read at Annual Meetings of the American Oriental Soci- 
ety held in March 1997 in Miami, Florida, in March 2002 in Houston, "Texas, and in March 2004 in San 
Diego, California and entitled “The Beginning(s) of Day and Month in Egypt and the Ancient World”, 
“The Day in Antiguity” and “First Crescent Visibility” Irrelevance: Additional Evidence, including #£rom 
Babylonian Astronomical 'Texts” respectively. These papers mostly concern the moon. But one often trav- 
els or moves to the cities where they were read in search of the sun. 1 thank Peter J. Huber for performing 
critical calculations, not only in relation to the present paper, but also on various other occasions in relation 
to investigations on Middle and New Kingdom chronology that have not—and, one hopes, not yet— 
come to fruition. I also thank Chris Bennett for reading semifinal and penultimate versions of the present 
paper and making several helpful comments, including pointing out a couple of erroneous numbers. 

2. Depuydt (1996), p. 42; Depuydt (1997b), p. 127 (at line 18, for “last crescent visibility” read ©... invis- 
ibility”); Depuydt (2007), 76 note 43; and Depuydt (forthcoming), section C.2. 

3. Kugler (1922), p. 2 (“The first reappearance of the slim sickle in the western evening sky is the sign for the 
beginning of the month”). 

4. See, for example, Beaulicu (1993), Britton (2007), p. 115-119, Huber (1982), and Steele (2011), p. 478— 

481. 

Hannah (2005), p. 43. 

Pritchett (1959), p. 152. 

Pritchett and Neugebauer (1947). 

Jones (2005), p. 165 note 2. 

The five principal contributions are Pritchett (1959), (1970), pp. 39—89, (1982), (1999), and (2001). 

0. Parker (1950), pp. 9-23 (“Chapter I: The Beginning of the Egyptian Lunar Month”); Parker (1957), p. 

39. 
11. Pritchett 
12. Pritchett 
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1959). p. 154. 
1959). p. 152. 
13. Pritchett (1959), p. 153. 
14. Pritchett (1970), p. 73. 
15. Pritchett (1959), p. 154. 

16. Hammond and Scullard (1970), pp. 192-193. 

17. Hammond and Scullard (1970), p. v. 

18. Hammond and Scullard (1970), p. 192. 

19. Pritchett (1970), pp. 72-73. 

20. Pritchett (1970), p. 73. 

21. The diagram at Pritchett (1970), p. 72 clearly shows daylight preceding nighttime in the same day. The ex- 
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pression “at dusk following the completion of the 28th day” makes it seem as if the day ends in the evening; 
but morning as the completion of the 28th day also seems possible as an interpretation of this phrase. 

22. Asnotedat the outset of this paper, following in the footsteps of others, 1 used to consider the problem of 
when the day begins important. It is therefore slightly unfortunate that the only time Pritchett cites me, as 
far as know, it is to adduce my support of the significance of precisely that problem (Pritchett (2001), p. 
95, note 2, referring to Depuydt (19973), p. 27). 

23. Pritchett (1970), p. 73. 

24. Pritchett (1982), pp. 260-266. 
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Pritchett (1970), p. 72. 

Pritchett (1982), p. 72. 

Pritchett (1982), pp. 260-266. 

When Pritchett ((1999), p. 88) writes that Pritchett (1982) “correct|s|” Pritchett (1959), pp. 151-154 
and Pritchett (1970), pp. 72-73, which are “based on a theory of a day of evening visibility”, two matters 
scem to have been confused, namely the beginning of the day and the beginning of the month. Pritchett 
(1982) “corrects” Pritchett (1959) in that it is assumed in Pritchett (1982), as it apparently is in Pritchett 
(1970), that the day began in the morning whereas it is assumed in Pritchett (1959) that it began in the 
evening. Pritchett (1982) “corrects” Pritchett (1970) in that it is assumed in Pritchett (1982), as it isin 
Pritchett (1959), that the beginning of the month was determined by watching the old crescent in the 
morning whereas it is assumed in Pritchett (1970) that it was determined by watching the new crescent in 
the evening. 

Depuydt (1998). 

Pritchett (1982), p. 266. 

Pritchett (1982), p. 266. 

Goldstine (1973). 

Goldstine (1973), p. 37. 

Thus Lange and Swerdlow (2006). Whenever dates of visibility and invisibility phenomena are mentioned 
in what follows without explicit reference to a source, the source is Lange and Swerdlow (2006). 

After reading a semifinal version of this paper, Chris Bennett—who has a monograph in press on the his- 
tory of the Macedonian calendar in Egypt for the series Studia Hellenistica—reported that there are only 
a handful more, dating to Roman times (personal e-mail communication of October 5, 2010). They have 
not been included in this paper. We agreed that they do not appcar essential to this paper's line of argu- 
ment. For information about them, | refer to Bennett forthcoming study. | This study has now appeared 
as Bennett (2011).) 

Gizybek (1990), pp. 135-137. 

Gizybek (1990), pp. 135 note 42, 151-155. 

See Grzybek (1990), p. 137 note 47. 

Sce footnote ** in table 2. 

For example, as part of his comments on a semifinal version of the present paper, Chris Bennett suggested 
using “Alexandria-only” dates, 15 according to his count (personal e-mail communication of October 5, 
2010). The results do not deviate in any significant way from those obtained in the other selections. 

See, for example, Pritchett (1959), p. 152. 

Lange and Swerdlow (2006). 

Personal e-mail communication of February 11, 2009. 

See, for example, Parker (1950), p. 12 $$38-39, 

Parker (1950), p. 13 $47. 

Peter ). Huber, personal e-mail communication of February 11, 2009. 

Pritchett (1982), pp. 260-261. 

Bennett (2008). In Depuydt (1997a), pp. 184-186, I styled two temple service dates (nos. 5 and 24 in the 
tables in Bennett (2008), pp. 547-551) as “double dates” In a certain regard, they are. But in the present 
paper, I restrict the term “double date” to cases in which the lunar date is a day in the Egyptian lunar month 
and not a certain day ina temple service term. 

Bennett (2008). 

See also Depuydt (1998). 

Luft (1992), pp. 189-195, 205-208. 

See the tables in Bennett (2008), cols. 547-552. 

Bennett (2008), cols. 551-552 note 82. 

Personal e-mail communication of October 21, 2010. 

An important early discussion of the dates is Bilfinger (1888), pp. 77—88 (dates with Macedonian month 
names), 147-154 (dates with Athenian month names). 
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Hannah (2008), p. 94 somehow obtains 18 November, 30 October, and 1 March as well as 14 November, 
16 or 17 October, and 25 February as lunar Day 1, but it is not fully clear to me how. 

van der Waerden (1960), p. 71; c£. Depuydt (1996), pp. 31-32. 

Depuydı (1996). 

Depuydı (1996), pp. 40—42. Ar p. 41, with note 30, conjunction for Babylon should have been conjunc- 
tion for Alexandria. But in this case, the difference does not affect the conclusions drawn. 

Sachs and Hunger (1988), p. 195. 

Personal e-mail communication of February 11, 2009. 

Epping (1889), p. 179. 

Ideler (1825-1826), vol. 1, p. 279. 

See, for example, Pritchett (1982), pp. 260-266 for the Greek calendar, and Depuydt (1998) for the Egyp- 
tian lunar calendar. 

Pritchett (1982), p. 261 note 53. 

Bennett (2008), col. 535 note 43 and col. 548, repeating a personal communication by Ouack cited else- 
where. 

For the related concept of the “straddle” month, a month encompassing a point in time that serves asa 
herald of the beginning of the year, in the sense that the first new moon following it is the beginning of 
lunar Month 1, see Depuydt (1997), pp. 43,213-215. 

Westermann and Kraemer (1926), pp. 1-59 (no. 1). 

Westermann and Kraemer (1926), p. 22 note 1. 

Pritchett (1982), p. 256. 

Lange and Swerdlow (2006). 1 chose modern dates because, in the version of the program that I down- 
loaded, At had been disregarded in computing the age of the moon. However, around 1900 CE, At is zero 
or close to zero. 

Sce, for example, Hunger (1992), passim and Parpola (1993), passim. 

Depuydt (1997b) (for errata, see Depuydt (2008), p. 74): Depuyd (2008), pp. 47-51. 

Depuydt (1997b), pp. 121-124. 

Lange and Swerdlow (2006). 

See the section on the moon in the text entitled “Computation visibility phenomena” accompanying the 
program Lange and Swerdlow (2006). 

In a personal e-mail communication of October 9, 2010, Peter J. Huber urged me to consider that the 
probability that the first crescent was scen in the evening of 11 June 323 BCE is not entirely negligible. 
NaturalIy, additional assessments of the probability in guestion remain desirable and would surely be wel- 
comed. 

Brack-Bernsen (2010), p. 278. 

Beaulicu (1993); Steele (2011), p. 478. 

See especially Brack-Bernsen (1997), (1999), and (2002), and Brack-Bernsen and Hunger (2002). Brack- 
Bernsen (2010) is a survey for a wider audience, with additional observations. 

Steele (2007). The guote is from Brack-Bernsen (2010), p. 296. 

Steele (2007), p. 143. 

Stern (2008). 

Huber and Steele (2008). 

Britton (2008). 

Steele (2011). 

Such instances are gathered in Stern (2008). The author does otherwise assume that lunar months began 
with first crescent visibility in Babylonian astronomical texts. 

For a summary with references See Stern (2008), p. 37 note 11. 

See, for example, Sachs and Hunger (1996), pp.210—211 (tablet BM 45830). 

Parpola (1993). 

Hunger (1992). 

Se, for example, the “list of text headings” in Hunger (1992), pp. 369-373. 


Why Greek Lunar Monihs Began a Day Later than Egyptian Lunar Months 169 


93. Hunger (1992), p.32 no. 53. 

94. Parpola (1993), p. 177 no. 225. 

95. Depuydt (2002), p. 473. 

96. Stern (2000), p. 164. 

97. Depuydt (2002), p. 475. 

98. Hunger (1992). 

99. Parpola (1993). 

100. The following list of instances found in Hunger (1992) should be complete or very nearly complete, but 
the difference hardly matters statistically speaking: p. 10 nos. 11-12,p.11n0.13,p.32n0.53,pp.35-36 
no. 60 (twice), p.36,no. 61, p. 51 no. 85 (twice), p. 66 no. 107, p. 75 nos. 120-121,p.90no.150,p.101 
no. 171,p.103 no. 176,p.105n0.183,p.111nos.191-193,p.136no.244 (twice), p. 137 no.246,p. 146 
no. 262 (Hunger: “on the Ist day”), p. 146 no. 263, p. 147 nos. 246-265,p.161n0.292,p.170 no. 304, 
p.171n0.305,p.180n0.319,p.188no0.331,p. 196n0.344-345,p.197no.346,p.204n0.358,p.213 
no. 375,p.224n0.390, p. 225 nos.391-393,p.24lno.424,p.249 nos.440—-442, p.264n0.472, p. 266 
no. 478, p.268 no.485,p.274n0.500,p.284no.512,p.285no0.514. 

101. The following list of instances found in Hunger (1992) should be complete or very nearly complete, but 
the difference hardy matters statisticalIy speaking: p.8 no.7,p.9no.9,p.10n0.10,p.20n0.37,p.35 no. 
57,p.51 no. 86 (twice),p.52n0.87,p.72n0.113,p.74nos.116-119, p. 90 nos. 148-149, 98 no. 165, 
p.109no0.188,p.110no.189,p.140no0.251, pp. 140-141 no.252,p. 143 nos. 256-257,p.144 no. 258, 
p. 145 n0.259,p. 161 nos. 290-291,p.180n0.318,p. 187 nos.329-330,p.195 no.342,p.211no0.372 
(“Te becomes visible on Day 1” as a hypothetical phenomenon), p. 212 no. 373, p. 232 no. 409, p.238 no. 
418,p.239 no.420,p.240 nos.421-422,p.241n0.423,p.249n0.439,p.251n0.446,p.254n0.449,p. 
256 no. 456, p. 260 no. 463,p.271n0.492,p.274n0.498,p.281 no. 505, p. 282 no. 506 (twice), p. 282 
no. 507, p.283 no. 508-510, p.284no. 511. 

102. Hunger (1992), p. 141 no. 253; also p. 148 no. 267 (twice). 

103. Hunger (1992), p. 257 no. 456. 

104. In the following list, cases in which the new crescent was visible on Day 29 are marked by “crescent sight- 
ed” and cases in which the new crescent was not visible on Day 29 are marked by “crescent not sighted”: 
Hunger (1992), p. 45 no. 79 (not sighted, according to Hunger's plausible reconstruction), p. 75 no. 120 
(not sighted), pp. 80-81 nos. 126-129 (sighted), and p. 81 nos. 130-132 (not sighted); Parpola (1993), 
p. 105 no. 126 (sighted), p. 109 no. 138 (not sighted), p. 110 no. 139 (not sighted), p. 110 no. 140 (not 
sighted), p. 111 no. 141 (not sighted), p. 111 no. 142 (sighted), p. 112 no. 146 (not sighted; Parpola plau- 
sibly reconstructs Day 29 as day of the watch). In these 16 watches taking place in the evening of Day 29, 
the new crescent was sighted in 6 instances and not sighted in 10 instances. 

105. Hunger (1992), p. 45 no. 79. 

106. Hunger (1992), p.75 no. 120. 

107. Parpola (1993), p. 112 no. 146. 

108. Hunger (1992), p. 82. no. 133. 

109. Parpola (1993), p. 112 no. 145. 

110. Peter ). Huber, personal e-mail communication of February 11, 2009. 

111. Hunger (1992), p.197 no. 346. 

112. Hunger (1992), p. 52 no. 88 (probably new crescent), p. 197 no. 346 (old crescent disappears on Day 27), 
and p.219 no. 382 (old crescent disappears on Day 24). 

113. Hunger (1992),p.11no.14 
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Lunar Calendars at Oumran? A Comparative and Ideological Study 


Jonathan Ben-Dov 


This article revisits a guestion that has been discussed by generations of Oumran scholars: 
was there a role for a lunar calendar in the Yahad community? Despite the dominance of 
the 364-Day year in the calendar texts from Oumran, there is ample evidence for lunar 
counts within them too, both in the #45hm2ar0? corpus and outside it.! How, then, did 
these two time reckoning systems interact? 

The present discussion assumes— without defending it in detail—a position that is still 
mainstream among scholars of the Dead Sea Scrolls, namely that most of the scrolls found 
in caves near the site of Oumran on the shore of the Dead Sca were cither written or col- 
lected by a sectarian community that had lived in that arca around the first centuries before 
and after the common era. This community (or communities) called itself the Yahad; and 
will thus be referred here. This is a rather minimal version of the scholarly consensus on the 
Oumran community. While more far-reaching insights on the identity of the community 
are defendable, they are not crucial for the discussion and thus not promulgated here.” It 
is important, however, to note that, while some of the Dead Sea Scrolls represent the lit- 
crature written by Yahad members for their own use, not ali scrolls collected in the caves 
compiy with this kind of inner-circle literature. Some scrolls represent carlier or softer ver- 
sions of sectarianism, possibly of other sects or of predecessors to the Yahad, while others 
may have originated with other, non-sectarian circles. 

Had a guestion about the employment of various calendar systems been raised with 
regard to other ancient literary corpora, the answer would have come through the meticulous 
study of administrative texts, loan contracts and temple records, which can shed light on 
practical aspects of the guestion at hand.* However, the nature of the material from Oum- 
ran entails a different kind of discussion, since the calendars from Oumran concentrate 
more on ideal aspects of Time— cither ritual or astronomical— rather than on administra- 
tive and civil usage. Even within the realm of ritual, the texts do not convey administrative 
scenes from the life of a real temple, but rather literary depictions of the cycle of priests in 
an ideal temple. The discussion of the lunar calendar in the Dead Sca Scrolls should thus 
focus on the ideological aspect of calendrical choices much more than we would allow this 
aspect to appcar in other, more mundane calendrical studies. 

In late Hellenistic and early Roman Judea, as well as in most of the Ancient Near East at 
that time, life was regulated according to a luni-solar calendar, which served for both sacral 
and administrative purposes. This calendar (or a very similar one) is reflected in later rab- 
binic sources, with the year beginning in the autumn and using the Aramaic month names 
Tishri, Nisan etc.i In later times Judea subscribed to the Julian calendar like the rest of the 
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empire. On this background, the propagation of a 364-day calendar in the Dead Sea Scrolls 
and other related documents is a declaration of opposition to, if not direct polemic with 
the state calendar, and must have been fueled by strong ideological, religious and sociologi- 
cal reasons. What then should we make of the fact that the sectarian tradition does make 
note of lunar calendrical data alongside the 364-day year? A series of guestions should be 
asked: Is the lunar calendar mentioned in Oumran texts the same as the civil luni-solar 
calendar practiced elsewhere in Judea? How did this calendar interact with the sectarian 
year of 364 days: was it kept alongside the sacred year? Was it used for special purposes? 
Was there any clash or tension between the two systems, or maybe the fact that they were 
recorded in the same document shows that they peacefully coexisted? 

A comparative method may be helpful in answering the latter guestion. While studying 
some non-Jewish parallels to the lunar texts from Oumran, in which the luni-solar calen- 
dar is synchronized with other systems, it is possible to induce how the different systems 
interacted. When observing a society outside the hot debates of Dead Sca Scrolls” study, 
perhaps the ideological factors can be neutralized. Several exemplars of non-Jewish mate- 
rial are discussed below, some of them already published while the others not hitherto 
noted. The comparative discussion reguires prudent methodology, which will do justice to 
the Jewish material as a culturally aatonomous source while at the same time explaining it 
by the same set of tools which is used for non-Jewish contemporary texts. The comparison 
will illuminate the unigue ideological factors which informed the calendrical discourse in 


the Yahad. 
Previous Scholarship 


A pioneering article by Shemaryahu Talmon from 1958 set the stage for the study of cal- 
endars in the Dead Sea Scrolls. In this article he laid the foundations for future study, re- 
constructing the organizational principles of the year and the cycle of #45shm2ar04 based on 
the few fragments that were announced by |. T. Milik, as well as on the pioneering work by 
Annie Jaubert. This article—revised in 1989 while still retaining the original argument— 
remained for many years the proof text for all scholars in the field. Among the many in- 
sights of this article, its most dominant heritage for future scholars was the view that the 
calendrical dispute between the Yahad and 'mainstream Judaism” (a popular term in the 
19505) was nothing but a rivalry between the solar and lunar calendars. While the Oum- 
ran covenanters (a term often used by Talmon, referring to the prominence of covenantal 
themes in the worldview of the Yahad) promoted a solar calendar and aimed to diminish 
the importance of the moon, their opponents from 'mainstream Judaism” propagated a 
luni-solar calendar and aimed to achieve guite the opposite.* In this article as well in his 
later work, Talmon connected his notion of a lunar vs. solar calendar war with additional 
statements in Yahad literature: 


.. 1O27 predicts the forescen blissful future age, which signifies (MN) the concomitant evanescence 
of wickedness before righteonsness, an event likened to the disappearance of darkness, over which the 


moon rules, before //g/7, that is the sun's domain.” 


Having embraced this extreme view, Talmon played down the presence oflunar data in 


Oumran calendars. Thus, when in the early 1990s he published the lunar text 40321 with 
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Israel Knohl their interpretation was based on the notion, even presupposition, that this 
lunar text is a heavily ideological document promoting an anti-lunar agenda. According to 
Talmon and Knohl, by recording distinct lunar phases in cach month the Oumran authors 
sought to point out the moments of darkness of the moon in order to oppose it: 


The moon is portrayed as the source of dark days of evil... In contrast, the sun is seen as the foun- 
tainhead of holy and blessed days... The synchronization of the lunar nights (and days) of darkness 
with the parallel dates in the solar calendar is intended to enable the covenanters to beware of these 


negative periods of time in the lunar months.3 


Other attestations of lunar data in the DSS, outside the circle of 40321 and related 
texts, were dismissed by Talmon as irrelevant for the sacred time-reckoning. This was his 
opinion not only with regard to the pre-Oumranic lunar data in the Book of Luminaries 
(1 Enoch 72-82), but also with regard to more clearly Gumranic texts like the calendrical 
list 40319, which is contained within a copy of Serekh haYahad and features numerous 
non-lunar calendrical lists alongside it.? Talmon thus denied that any role whatsoever was 
given to lunar data in the framework of sacred time at Oumran, and claimed, to the con- 
trary, that various texts sought to oppose the moon. 

In 1987 Joseph Baumgarten reached the opposite conclusion from Talmon on the basis 
of his study of the scroll 40503." This document contains prayers to be recited twice daily 
at sunset and sunrise, with the content of the prayers mainly centered on praise to the 
creator for his maintenance of the regular motion of the luminaries. In the prayers the 
author employs a poetic count of various measures of light, corresponding to the days of 
the month. Baumgarten noticed that these measures cannot be other than the parts oflight 
in the moon, as measured in the Book of Luminarics (1 Enoch 73—74 and 78). Having 
identified 40503 as a sectarian text, he thus concluded that the Oumran community did 
not altogether ignore the lunar calendar, but rather maintained a lunar count alongside the 
364-day year. 

As more and more was known about the scrolls 40320 and 40321 and about the 
non-/pishmarot scroll 40317 scholars acknowledged that the lunar presence in these texts 
could no longer be seen as ideological statements opposing the moon. Rather, they were 
lunar texts par excellence.'! Recent handbooks on the Dead Sca Scrolls usualIy claim that 
the Yahad used several types of calendars side by side. Thus for example in an authoritative 
semi-popular handbook, VanderKam and Flint write: 


The Oumran calendaric texts follow the Enochic pattern of accepting two schematic years—a solar 
one of 364 days and alunar one of 354 days—but they align themselves with Jubilees in dating festi- 
vals by the 364-day system... 

Alongside the simple solar arrangement we find that the covenanters accepted a schematic lunar 


calendar, which they synchronized with the 364-day system. 


How then should we account for the co-existence of the 364-day year with a lunar 
reckoning? What is the normative force of cach of the two? Was one of them a religious 
institution while the other a civil calendar, as was more or less the case in Pharaonic Egypt 
along many stages of its long history? 

Most scholars naturalIy hold that the Yahad—in whatever form and place it existed— 
ran at İcast some part of its community life based on the 364-day year. This is intuitively 
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accepted and remains the consensus until today because, put simply, this calendar is the 
prevalent one in the sources of the community. Recently, however, Stern propagated a dif- 
ferent view, close to what had been suggested in the past by Wacholder.!? According to this 
view the 364-day year was never mcant to be a year to live by, nor to run any social mecha- 
nism by—neither religious nor civil. Rather it 'may still have been intended as the repre- 
sentation of some cosmological (or eschatological ?) ideal where solar years, lunar months, 
priestly weeks, and liturgical days would combine in perfect harmony”'* In other words, 
the 364-ycar reflected an elevated ideal rather than any sort of reality. I concede that such 
calendars were indeed known, as for example the 360-day calendar in ancient Mesopota- 
mia, which was purely ideal.5 However, that year is never connected with routine temple 
work or religious festivals, which is guite often the case in the DSS. The fact the texts from 
Oumran repeatediy connect the 364-day year with religious festivals and liturgies draws 
a distinctly different picture than that of the Mesopotamian 360-day year. An innocent 
reading of the scrolls on the basis of a fairly moderate version of the Essene-Oumran 
hypothesis” would lead one to accept that the Yahad did practice its special calendar, at 
least during some stage of its history. 

A freguent objection in this regard is the matter of intercalation. According to Stern, 
since there is no reliable sign that the 364-year was ever intercalated, it could not have been 
practiced over any significant period of time. The gap of 1.25 days between this year and 
the tropical year would soon accumulate to an inconceivable gap between the year and the 
actual seasons, until the spring festival would have to be celebrated carlier on, even in the 
middle of the winter. Thus the 364-year, according to this reasoning, was never practiced in 
reality by any living society, not even a sectarian community."* However, as I claimed else- 
where, this view is too far reachingand should be modified. Indeed, the proponents of an 
ideal 364-day calendar could not have maintained a regular mechanism for intercalation, 
because that would be tantamount to admitting that their year is essentialIy #lawed. But the 
commitment to the ideal scheme was so ideologically powerful that its proponents could 
not have recognized the validity of any other calendar cither. The only way out from this 
impasse would be 24 hoc intercalations enacted every once in a while. The advantage of this 
method is that the year is occasionally corrected but without instituting a fixed mechanism 
for its correction. Alternatively, the 364-day year may have been used by the sectaries as a 
revolving year. Indeed it would be awkward to celebrate Passover in the winter, but some- 
times the ideological zeal is so powerful as to override the constraints of reality. This way or 
another, the problem of intercalation does not preclude the possibility that a 364-day year 
has indeed been normative in sectarian circles, at least for a certain period of time." 

We now return to the guestion: what is the function of the synchronization with lunar 
data in 74/5h77ar0f and other Oumran texts? 


Lunar Data in Calendar Texts from Gumran 


The calendrical corpus comprises a wide variety of lists, which combine various astronomi- 
cal, cultic and calendrical entities into large and elaborate numerical structures.* While 
some of these elements purport to reflect real astronomical phenomena, others reflect mere 
numerical entities, making the entire calendrical clockwork a matter of arithmetic more than 
astronomy. Some understanding of this arithmetical system is reguired for the argument. 
The 364-Day Year consists of 52 weeks, which are divided into four scasons (/e91f04) of 
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13 weeks cach. Within Yahad sources, the weekly service cycle of the twenty-four priestly 
families in the temple (/2/sh42ar0) is designed to fit the 364-year. A full rotation is achieved 
within 6 years, with each family serving exactly thirteen times in this cycle:” 


6 x 52 (weeks in a year) - 6 years - 312 weeks — 24 (4/shmaror) x 13 


Some calendrical texts reflect this permutation of the 52 weeks with the #4/5shmaro? and 
key festivals of the year, for example 40325.” Yet other texts add lunar phases into the nu- 
merical scheme. The lunar months in this scheme are of 29 or 30 days, in alternating order. 
Thus, the lunar phenomena recorded in these lists are all schematic and entirely detached 
from reality. The staggering 29/30-day months produce a lunar year of 354 days, which, 
in turn, is correlated with the 364-day year every three years according to the following 
eguation: 


3x364-3x354430 


An “intercalary? month ofthirty days is added after three lunar years, and thus the cycle cor- 
responds to three years of 364 days cach. 'To be precise, three years of 364 days correspond 
to 37 lunations. It is important to clarify that this “intercalation does not do anything to 
correct the 364-day year; this year remains unaltered with no sign of it being corrected 
towards the true solar year (see above). Morcover, the addition of 30 days after every three 
lunar years does not align the lunar” year employed in the #4/5shmarot scrolls with the real 
lunar year. It is a schematic move which is intended to smooth the ideal numbers rather 
than to actualiy correct the calendar.” 

Several calendrical documents constitute elaborations on the basic theme of the trien- 
nial cycle. These documents expound the following components: days, months and weeks 
ofthe 364-day year; days of the week; the cycle of priestly families; lunar phenomena. The 
latter element appears in the #4/5shmarof scrolls 30320, 40321 and 40321a.> The 3-year 
lunar cycle matches guite nicely with the 6-year cycle employed for the #4/shmarot. Thus, 
ewo İunar eycles fit into one #4/sh2ar0f cycle, together celebrating the numerical harmony 
of the calendar. Furthermore, yet another calendrical document combines the 6-ycar cycle 
with the longer cycles of seven and forty-nine years of the Shemitah and Jubilee. The vari- 
ous cycles and figures noted so far coalesce into a grand structure of 294 years (— 6 x 49), 
represented in the scroll 40319, which brings the artistry of calendar arithmetic to its 
climax. 

The opening list of the scroll 40320 represents the essential lunar 3-year cycle, as the 
list records each of the 37 lunations contained in it. A sample passage from this list reads: 


40320 1 ii 4-8” 

4. oThesecondycar 

on the 2nd (day) in Malkiah for 29 (days) on the 20th (day) in month 1 
on the 4th (day) in Jeshu“a for 30 (days) on the 20th (day) in month 2 
on the Sth (day) in Huppah for 29 (days) on the 19th (day) in month 3 
Sabbath in Happişşeş for 30 (days) on the 18th (day) in month 4 


ge: ei EN 


In this passage, an unnamed monthly lunar phenomenon is recorded along each of the 
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first four months of year Il of the 3-ycar cycle. The first occurrence of this lunar phenom- 
enon is recorded at the beginning of the list, not guoted here. It had originally occurred 
at the very beginning of the march of Time—the fourth day of creation week (40320 1 i 
1-5) —which was necessarily also day 1 of the month. During subseguent months in the 
3-year cycle this phenomenon #loated through the days of the month, due to the gap be- 
tween the 30/31 days of the schematic month and the 29/30-day length of the lunation. 
Thus it reached day 19 or 18 of the month, as in the passage guoted here. 
Each line of the list contains the following components: 


(a) Dayofthe weekand priestly family in which the lunar phenomenon occurs 
(b) Number of days in the previous lunation (29/30) 
(0) Dateofthelunar phenomenon in terms of the 364-day year 


It is now time to ask again how the synchronization of the 364-day year with a lunar 
scheme should be understood. Let us have a closer look at VanderKam's statement guoted 
above: they... align festivals by the 364-day system? The fact is, however, that not only 
festivals are dated by the 364-day year, which would be expectable in a priestly context, but 
also the lunar phases themselves are dated by this system (item (c) above)! This is the case 
not only in 40320 but also in 40321, where an additional lunar phenomenon is dated in 
the course of every month. For example 40321 1 6-8, describing the beginning of year ll in 
the 3-year cycle, i.e. the same period of time like the passage guoted above from 40320: 


The) selcond year:| The first (month). On the second (day) in (the week of) Malkiah (which falls) 
on the twlentieth in it (the first month); and) its dwg (is) |on the third (day) in (the week of ) Harim 
(which falls) on) the seventh in it (the first month). On the foulr)th (day) in (the week of) Jeshu'a 
(which falls) (on) the twentieth in the second (month); and Jits dwg (is) on the fifth (day) in (the 
week of ) Halggoş (which falls) on the seventh Jin it (the second month). 


The schematic, seven-based 364-day year thus functions as the measuring stick for astro- 
nomical phenomena which might have otherwise been considered to administer the lu- 
nar calendar. Furthermore, the lunar phenomena recoded in 40320 and 40321 are by 
no means real and observable, and do not purport to agree with the actual lunar calendar 
practiced in Judea at the time. Rather they are entirely schematic. This is casily discerned 
from the fact that these Tunar phenomena are placed in recurrent intervals precisely 
13 days $* 16 days (in a month of 29 days) or 13 $ 17 days (in a month of 30 days) 
apart.” Whoever compiled these lists in 40320 and 40321 was not interested in record- 
ing real lunar phases. His motivation was somewhat awkward in the eyes of the modern 
reader: gearing the schematic 364-day year with an egualiy schematic Tunar? plan. 


Comparative Material 


In order to point out the peculiarity of the lunar texts from Oumran, let us compare the 
lunar text 40320 with a Greco-Egyptian text, a parallel of some relevance, which was hith- 
erto unnoticed. The document p.Ryl. IV 589, dated to the early second century BCE, con- 
tains various lists from the cultic and administrative life of an Egyptian-Greek gymnasium. 
At the very end of the extant papyrus, a fragmentary table correlates a list of new moons 
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with the Egyptian dates in which they occur. A sample passage runs as follows (lines 125— 
130): 


... The lunar new moons (xer& ceA4vnv vovunyvlaı) in the first year are 
Thoth 20 days 29 

Phaophi 19 days 30 

Hathyr 19 days 30 

Choiak 19 days 29 


This list dates the real new moons according to the Egyptian civil calendar. Each line gives 
the date of the new moon within the Egyptian month, followed by the number of days in 
that month, which is always 29 or 30 days. The important term xar& ceivnv vovunyla 
indicates that the list is interested in the xe4/ new moon (kafa selene), as opposed to calcu- 
lated new moons. As known from other sources, a 25-year cycle was constructed in Egypt 
in order to synchronize lunar dates with civil dates; it is best known from the Demotic 
p.Carlsberg 9, while our p.Ryl IV 589 gives a somewhat different version of it.“ 'The basic 
principle is that when the lunation lasts for 30 days like most schematic months, the new 
moon remains in the same day of the Egyptian month in the next month too; but when 
the lunation lasts for 29 days only, the date of the new moon moves backwards one day 
within the 30-day Egyptian month. Hence the shift from day 20 of Thoth to day 19 of the 
immediately following month Phaophi. 

The inner structure of the lines in this list, as well as overall structure of the list, are 
essentially identical to 40320 1 i 6 — ii 14. For the sake of clarification we guoted here 
the passages from both documents which describe the shift from day 20 to day 19 of the 
month. The differences, of course, lie in the fact that cach of the ancient documents syn- 
chronizes two different systems, as the following table shows. While 40320 correlates 
schematic lunar phases with the 364-day year, p.Ryl. IV 589 correlates real new moons 
with the Egyptian civil calendar. 


The dated phenomenon The dating System 
40320 Schematic lunar phenomenon 364-day year 
p.Ryl. IV 589 Real new moon 365-day year 


Ouite a few Egyptian documents, many of them pre-Hellenistic, attest to the use of the 
lunar calendar for the purpose of regulating the service periods of priests in the temples. 
The various priestly phy/ze (either four phy/ae in the early period or five of them after the 
decrce of Canopus in 238 BCE) entered service on the day of the beginning of the month. 
Temple records that show a series of such transition dates were conveniently collected and 
discussed by Depuydt.” The format of these texts, which give a list of new moons accord- 
ing to the civil calendar, is remarkably reminiscent of Jewish #2isharo? rosters, especially 
40320. They demonstrate that this type of calendrical speculation in Jewish texts was 
well-grounded in the practices of Hellenistic temples outside Jerusalem. 

Returning to the lists of new moons, it is often assumed that in the Egyptian environment, 
synchronization was reguired because the real new moon maintained a certain normative 
dimension in the life of the pertinent society. 'The comparison with 40320 thus could 
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possibly be taken to show that the lunar count maintained a normative aspect also in the 
eyes of the Yahad authors of 40320, who did their best to synchronize it with the 364- 
day year. Possibly, as some scholars claimed, 40320 attests to a religious celebration of 
the new moon in Yahad circles.” In the Egyptian text there was practical importance for 
each of the two synchronized systems; apparently the dates with Egyptian month names 
were associated with the civil year, while the new moons were reguired for religious rituals. 
This agrees with the suggested ritual background for p.Ryl. IV 589 as part of the life of a 
gymnasium.” Could this be the case in the Çumran list too? Does 40320 note the sche- 
matic new moons because a specific religious or civil significance was attached to these days 
alongside the beginning of the months in the 364-day year? While some scholars believe 
that this is the case (notably Koch and Glessmer guoted above), a closer analysis of the find 
proves that the lunar phenomena are not counted in 49320 for religious-institutional rea- 
sons. The main proof comes not from 40320 but rather from the sister text 40321. 

The extant fragments of 40321 contain two parts: a lunar text recording two lunar 
phenomena in the six-year #/shmarot cycle, followed by a list of festivals in the same cycle. 
In the lunar section two phenomena are noted in each month of the triennial cycle, as 
noted above. The first phenomenon is the same one as in 40320, with the dates entirely 
overlapping, while the second one records a different phenomenon, 13 days before the 
former.*! See for example the entry in 40321 1 6—7 for the month 2 in year 11, which dates 
the first lunar phenomenon on day 20 of the month, corresponding to the passages cited 
above (italics mine): 


The second year: The first (month). On the second (day) in (the week of) Malkiah (which falls) 
on the twentieth in it (the first month); and its dwg (is) on the third (day) in (the week of) Harim 
(which falls) oz he seventh in it (the first month). 


Here, the occurrence at the 20th day of the month is followed by the mention of another 
phenomenon, called 44, which occurs on day 7 of the same month.” Going back to the 
guestion posed above, it is clear that no religious-cultic routine would reguire recording 
these two distinct phases in the course of each month. Why would a priestly or other ad- 
ministrative scribe reguire the routine record of a date which occurs thirteen days before 
the new moon or before the full moon? For the sake of the argument, let us concede to 
other scholars, who held that 40321 records the full moon (i.e., the unnamed phenome- 
non recorded also in 49320) alongside the day of first visibility (4244).53 Even if this is true, 
I fail to see how the lunar section of 40321 fulfilis a religious function in the Yahad. No 
other Jewish text attests to a celebration of both the new and the full moon in the course of 
one month, nor is there any mention of such celebrations in the religious documents of the 
Yahad.** The attempt to read 40320 and 40321 as recording religious lunar celebrations 
is truly at odds with everything else we know about the life of the Yahad. 

What then is the purpose of these texts? Other comparative material may be of help. I 
have previously claimed with Wayne Horowitz that the lunar data recorded in 40320 and 
40321 are best understood in analogy with the recording of the Lunar Three in Babylo- 
nian astronomy.” Many cunciform documents—from the horoscopes to the almanacs— 
give a basic description of lunar months by noting three key pieces of data about the luna- 
tion: the length of the previous month (29/30 days); the date on which, after full moon, 
the moon first sets in the morning after sunrise; and the date of last lunar visibility in the 
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morning.“ Taken together, the data given in 40320 and 40321 produce a similar list of 
three lunar items. We were able to point out a late Babylonian astronomical text whose 
structure resembles that of 40320-321.97 

The analogy of the Oumran #wshmarot texts with the Babylonian material suggests an 
altogether different motivation for the lunar lists in Oumran than the religious-cultic frame- 
work suggested carlier.'Ihe fact that two phases are recorded in each schematic month sup- 
ports the idea that they were recorded there for astronomical purposes rather than for cul- 
tic ones. Just as in ancient Babylonia the Lunar Three were recorded as part ofa scientific 
discipline, which enabled the use of these pieces of data for further calculations, so should 
a similar motivation be assumed for the lunar data in the scrolls 40320 and 40321. This 
should be of no surprise, as it is already known from elsewhere that Jewish-apocalyptic 
circles transmitted Babylonian-type astronomy and recast it in literary form in the Book of 
Luminaries of 1 Enoch.”* Lunar data were thus recorded in the scrolls as part of a tradition 
that began already in ancient Mesopotamia and continued in the Book of Luminarics. 

I would like to clarify the role of the comparative evidence in the present discussion. It 
is certainly not the case that the Jewish material must agree with one of the external para- 
digms, either Egypt or Babylonia. On the contrary, it is perfectİy reasonable to expect Jews 
to produce their own astronomical and calendrical scehemes which may or may not have 
agrecd with those of other cultures.” The interpretation of the lunar texts from Oumran 
should be reached first of all “from within) as was attempted here. Once an interpretation 
arises from the Jewish material, solving the difficulties of the text and following its lead, it 
may be buttressed with parallels and analogies from outside, especialIy if other similarities 
are known from closely related materials. 'The practice of some Yahad scribes to record 
three pieces of lunar data is not a reduplication of the Babylonian discipline, but rather an 
independent cultural phenomenon. I is related to the former but not identical with it. As 
in many cases of cultural borrowing, interaction, or as it is often called these days, hybrid- 
ity, the common cultural item shares some central aspects of similarity between the two 
cultures— the source and the receiving culture. However, it is embedded in the receiving 
culture within a new cultural texture. Being aware of the original cultural context is impor- 
tant for scholarly study as a heuristic device, but does not necessarily entail that a similar 
context exists in the new culture. 

A doser comparison of the lunar texts from Oumran and Mesopotamia highlights the 
differences alongside the similarities. The similarity lies in the existence of the three pieces 
of data, and in addition in the similar intervals of time that pass between each of the lunar 
phenomena. However, in the Jewish texts these lunar phenomena are separated by fixed, 
ever-iterating intervals, while in the Babylonian materials the length of the interval varies. 
The fixed intervals in the Jewish material vis-â-vis the varying intervals in the Babylonian 
texts are explained by the fact that a) the Jewish texts refer to merely schematic lunar phe- 
nomena, as opposed to the real records in the Babylonian material (whether observed or 
calculated), and b) the Jewish dates work in a schematic 364-day year, while the Babylo- 
nian data are given according to a functioning luni-solar system, with an ever-changing 
length of months according to nature and to the needs of the kingdom.* For the present 
purposes it is important to note that the two lunar phases in the course of cach month 
were not recorded in Babylonia for cultic reasons, at least not primarily for cultic reasons.“ 
Rather they were recorded as part of the astronomical tradition and were meant for use in 
various calculations. As much as one can conceive of a separation of religion from science 
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in antiguity, the Lunar Three lists in 40320-40321 do not convey any normative cultic 
mcasures. 

To sum up this part, in Yahad documents cultic normativity is limited to the 364-day 
year exclusively. Lunar phenomena were included in the #4/5h#4a4r04 scrolls because they 
were part of an astronomical tradition, and because they helped to construct the cosmo- 
logical worldview of the covenanters, but without immediate cultic significance. In this 
specific sense, texts like 40320 and 40321 are more similar to the Babylonian lists of 
Lunar Three than to the Egyptian calendrical text p.Ryl. IV 589. 


Calendrical Ideology 


The above discussion leads to a nuanced appreciation of the presence of lunar data in //55h- 
marot calendars from Oumran. The writers of these documents were holding both ends of 
the rope: while constructing the normative calendar on the basis of the 364-day year, they 
also maintained a schematic lunar reckoning, 'Thus the lunar model is maintained while its 
sting is neutralized. Yahad writers did not acknowledge the lunar calendar as such, because 
they denied any normative force to the lunar data they collected. Nonetheless they con- 
tinued recording schematic lunar data and integrating them in the calendrical lists of the 
community. This modus operandi reflects a complex attitude to calendrical diversity, one 
which did not exist in extra-Jewish calendrical texts. Such a complex attitude cannot be jus- 
tifled by practical needs and must be indebted in some way to ideological factors. Talmon 
was therefore correct in underscoring the role of ideology in calendrical convictions, but 
some of his explanations for the 364-day year were wrong. With an updated understanding 
of the calendrical tradition in the Yahad, the role of ideology can be properiy illuminated. 

Within the literary works of the Yahad, the concept of Time played a central role. As 
demonstrated in a series of studies by Devorah Diman, the self-perception of the com- 
munity depended greatly on its understanding of the march of Time and its effects for 
divine revelation and providence.* 'Time was thus not a circumstantial component in the 
world-view of the community, but rather an organic part of its self-perception, and found 
expression in the community 's biblical interpretation, liturgy and historiography. This ex- 
traordinary importance of Time was partly inherited from carlier literature such as the 
books of Enoch and Jubilees, as well as from the general importance of Time in apocalyptic 
thought in general.*'This earlier heritage found particular emphasis within the framework 
of the Yahad. 

The centrality of time in the Yahad found expression in terms of the most explicit way 
of constructing it: the calendar. Within Yahad circles the calendar found primary cultural 
importance, a rather rare state of affairs in the ancient world.” Elsewhere it gained compa- 
rable centrality only under the political constellation at the time of Augustus.* 

The calendrical documents from Oumran produced an elaborate system which syn- 
chronized a large number of various numerical units under one umbrella structure. In the 
words of Sacha Stern: 


Modern scholarship has not sufficientiy recognized (if at all) that the complexity and sophistication 
of these cycles far exceeds whatever had been composed and designed until then throughout the 


ancient world... 7 
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The main characteristic of this tradition is the synchronization of various temporal frame- 
works by means of the elaboration of numerical schemes. This system encompasses the 
numbers 3, 4, 7, 12, 13, and even the greater numbers 49 and 52, by producing cycles as 
long as 294 years in the document 4OOtot. The various numbers are orchestrated into a 
subtle, Bach-like Fugue, with every part fitting perfectly into the general scheme. At the 
nodes of this grand edifice stand the key points of transition in the march of Time: the 
beginnings of Jubilees, the years of Shemitah, and the beginning of each three-year cycle. 
The three-year lunar cycle was thus taken as further arithmetical challenge in this ongoing 
endeavor. This explains the special schematic and unrealistic character of the lunar count 
at Oumran, as opposed to the non-Jewish sources described above. While in those sources 
the moon was a real natural phenomenon, in the Yahad documents it functions as a nu- 
merical device within the dominant 364-day scheme, reinforcing the harmonic picture of 
peace and concordance in the world. 

The Yahad descended from apocalyptic circles such as those that had produced the 
Book of 1 Enoch. However, the Yahad was not strictly an apocalyptic group, since it had 
other ideological characteristics.** Some elements of the apocalyptic outlook were retained 
in the Yahad, and the fascination of Yahad authors with the natural order is clearly one of 
them.” This interest was less pronounced than in the Book of Luminaries of 1 Enoch. In- 
stead, much of the interest in Nature was expressed cither through its halakhic implications 
(e.g. the calendar) or through other immediate needs of the Yahad.” A text like 40503 
which contains prayers about the creation of the luminaries is part of this ideology too, as 
the count of lunar phases in 40503 corresponds guite nicely with it. 'Thus, for the author 
of 40503 the moon was an important natural object worthy of praise, but not a calendri- 
cal marker. 

Finally, one more ideological aspect can be pointed out, although with less conviction: 
the distinction between pre-calculated schematic time and a4 hoc calendrical convictions. 
This ideological tension was pointed out by Ron Feldman, in a paper included in the pres- 
ent volume,” and is included here with less conviction since it is not explicit enough in the 
scrolis. The thrust of the argument emerges from a comparison of the 364-day calendar 
tradition with the rabbinic calendar, as reflected in Miğnah Ro$ Hağ33anah. I shall draw it 
here based on Feldman's concepts with recourse also to Rachel Elior and to my own formu- 
lations.> 'The Tannaitic sages hallowed the actual observation of the moon and reguired 
the enactment of the new moon by human agency. The procedure they constructed for this 
purpose—whether historical or primarily literary—reflects a strong preference to domesti- 
cate the infinite stretch of time by means of the human court rulings. The choice of alunar 
calendar by the rabbis is thus justified, since it is the lunar calendar in particular which 
reguires the involvement of human observers and other agents, due to its irregularity. The 
TTannaim highlighted the unpredictable aspects of the calendar, those that cannot be calcu- 
lated in advance and reguire an ad hoc observation of the moon. In contrast, the 364-day 
calendar tradition is essentially constructed not of astronomical observations but rather of 
numerical cycles. Although this tradition is indebted to the lunar theory transmitted by its 
Babylonian and Enochic predecessors, it found a way to integrate the lunar elements while 
at the same time subduing the moon arbitrary and unpredictable power. In this tradition 
there is neither need of observation nor of other human involvement. The lunar phases are 
here more imaginary than real, more schematic than observable, and are in fact secondary 
to the dominant calendrical role of the priestly #2ishmarot. 
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The ideological elements depicted here created the peculiar situation encountered in 
the Dead Sea Scrolls. Although in some way paralleled by extra-Jewish calendars, the lunar 
texts from Oumran employ a unigue attitude towards the lunar cycle: although integrat- 
ing it within the core calendrical literature, it was not acknowledged as a lunar calendar 
per se. The lunar count played no normative role in the life of the community. This aspect 
was retained exclusively for the 364-day year. Instead, the lunar cyde was acknowledged 
as a further numerical component which can be integrated into the grand scheme of the 
calendar texts, demonstrating the perfect orchestration of various powers within the march 
of Time. 


Notes 


1. For the 364-Day year see Ben-Dov (2011). For the calendrical texts from Oumran see Talmon, Ben-Dov 
& Glessmer (2001). A group of texts from this corpus ties various aspects of the calendar with the rotat- 
ing service of twenty-four priestly families (henceforth: #2ishm24r04) in the Jerusalem Temple. This service 
cycle is similar to other cultic-administrative apparata from the ancient world, such as priteniai in the 
Athenian calendar or phylae in ancient Egypt. On wishmarot see Talmon (2000), Ben-Dov (2010). 

2. Forastandardformulation of the consensus see VanderKam and Flint (2002). For a recent, more nuanced, 
formulation see Collins (2010). I generally concur with Collins about the identity of the Yahad as mul- 
tiple communitics spread throughout contemporary Palestine, rather than a single community residing at 
Oumran. For current discussion of Oumran sectarianism see the articles collected in theme issue of Dead 
Sea Discoveries 9, 3 (2009), as well as Regev (2007). 

3. Seesomeprominent examples from the field of Hellenistic-Roman Egypt or Old Babylonian Sippar: Jones 
(1997), Lippert (2009), Greengus (1987, 2001). 

4. Fora short summary of the evidence for this reality see Stern (2011), pp. 42—43; also Stern (2001), pp. 

1-38. That Judean society, temple, and administration were run according to a luni-solar calendar by the 

late Hellenistic period is accepted by most scholars. A debate still remains as to the situation in carlier 

stages of Judcan history. While many scholars believe that a 364-day year was practiced in the temple prior 
to the decrees of Antiochus IV in 167 BCE, I cannot accept the historical credibility of this claim. The full 

debate lies outside the scope of the present study; See Ben-Dov and Saulnier (2008). 

Talmon (1958), revised in Talmon (1989). 

Talmon (1989), pp. 165-171, more recently Talmon (1999). 

7. Talmon (1999), p. 38, (Talmon's italics). Talmon's understanding of the passage at hand, 1027 1i5-8 
(parallel 49300 3 4-6) cannot be maintained, since the term 7210 does not carry here the calendrical 
meaning that it has in the Mishnah and related literature. More feasibly the term 71719 729 means 'the 


My 


nativities of unrighteousness, possibly with reference to an astrological connotation of the term 7710 (sce 
below). 

8. Talmon and Knohl (1995), p. 299. A somewhat similar point of view was taken by the French schol- 
ar Veronigue Gillet-Didier. While agrecing with Talmon that 40321 aimed to oppose the moon, she 
thought it better to interpret the lanar phenomena mentioned in it differently from Talmon (Gillet-Didier 
2001). See below for a discussion of the identity of the lunar phases in 40321 and related texts. 

9. Talmon (2000). 

10. Baumgarten (1987); compare a similar opinion in Schiffman (1994), pp. 304-306. 

11. Albani (1992, 1994), Ben-Dov and Horowitz (2003). 

12. VanderKam and Flint (2002), p. 257, later p. 260. 

13. Wacholder and Wacholder (1995). Stern first raised this idea in Stern (2000), pp. 14—16 and recently in 
a different form: Stern (2011). The latter article is a full version of Stern shorter article in the Oxford 
Handbook of the Dend Sea Scrolls. 

14. Stern (2011). 

15. Brown (2000), Brack-Bernsen (2007). 


16. 


17. 
18. 


19. 


20. 
21. 


22. 


23. 


24. 


25. 


26. 


27. 
28. 


29. 


30. 
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Stern (2000). For a survey of multiple previous proposals about methods for intercalating the 364-day year 
see: Ben-Dov and Saulnier (2008). 1 agree with Stern that none of these proposals is compelling, and that 
no regular mechanism existed for the alignment of the 364-day year with the true solar year. 

See further Ben-Dov (2008), pp. 18-20 and (2011), pp. 84—86. 

The various types (genres?) of calendrical lists were classified guite clearly in the edition by M.G. Abegg 
(in Parry and Tov 2005, volume 1). This edition is somewhat misleading, however, because it distributes 
the scrolls according to literary pattern, thus assigning parts of cach scroll to separate ends of the edition. 
The reader may get the wrong impression that cach type of list was represented on a separate scroll, while 
in reality most of the scrolls contain an anthology of various lists. Stephen Pfann claimed that the various 
types of calendrical lists in the DSS represent diverse calendrical systems rather than different rosters based 
on the same calendar (Pfann 2009). However, this hypothesis goes beyond the evidence. There is no need 
to assume that several varying calendars were practiced by the community when the textual variety can be 
explained more simply as mere literary variation. 

Non-Oumranic Jewish traditions assigned each of the 24 courses a weekly service period within one single 
year. However, it is not entirely clear how this was achieved in a year of ca. 354 days, even more so in a İcap 
year of ca. 384 days. See Ben-Dov (2010). 

See the classification in Talmon, Ben-Dov & Glessmer (2001), pp. 7-14. 

Similar measures can be detected in the schematic Mesopotamian 360-day year, as pointed out by Horowitz 
in the “Second Intercalation Scheme? of the cunciform compendium Mul.Apin; see Ben-Dov (2008), pp. 
161-167. 'Thus the three-year cycle and its elaboration in the Otot list 40319 cannot be considered as 
intercalation in the full sense of the word. I thus withdraw my carlier opinion that 40319 was 'a manual 
for the maintenance of the lunar calendar” (Talmon, Ben-Dov & Glessmer 2001, p. 210); thus I cannot 
support the claims by Kugler (2010). 

40321a overlaps with the lunar section of 40321. Since 40321 is better preserved, it shall be mentioned 
alone in the discussion below. 

Talmon, Ben-Dov & Glessmer (2001), pp. 42—43, brackets omitted. The translation differs from that in 
DJD XXI and reflects my current refined understanding of the text. 

Compare for example the irregular time intervals between lunar phases in Babylonian lists of Lunar Three: 
Ben-Dov and Horowitz (2005), Ben-Dov (2008), pp. 234-235. 

Turner and Neugebauer (1949), guotation from p. 92. On this papyrus see recently Depuydt (1997), pp. 
151-152, Lippert (2009), p. 193. Brackets and parentheses omitted. About fourteen more lines of the 
same list are preserved at the end of the papyrus. 

For p.Carlsberg 9, see Parker (1950), pp. 24-29, Jones (1997). The synchronizations in p.Carlsberg and 
in p.Rylands are not identical, and moreover it seems that some administrative records display yet another 
system of synchronization, inconsistent with any of the other two; see Lippert (2009), with extensive car- 
lier bibliography. The book by Bennett (2011) appeared too late for me to consult it. 

Depuydt (1997), pp. 177-186. 

This is the standard view of students of the Egyptian 25-year cycle, who simply assume that since the cycle 
exists, it must have had some practical application. Depuydt opposed this opinion by claiming that “There 
is no evidence that the 25-ycar cycle was ever used for dating religious festivals” (Depuydt 1997), p. 152. 
Rather, he thinks that this cycle was traced as “The simple knowledge of a proportion in nature... a mere 
arithmetical game? Not being an expert for Egyptian calendars myself, I am unable to judge this opinion. 
However, the presence of the 25-ycar cycle on the same papyrus with a collection of lists for gymnasium 
administration (p.Ryl. IV 589) does not support Depuydt's view. 

This most extreme representation of this idea is Koch and Glessmer (1999). Koch and Glessmer not only 
claim that this list commemorates religious activity in the beginnings of lunar months, but also that these 
beginnings take place at the day of the full moon rather than at first visibility, contrary to the common 
practice in Israelite and other ancient ncar castern lunar calendars. Other scholars would agrce to the iden- 
tification of the full moon as the lunar phenomenon counted in 40320, but are less sure about the cultic 
role of that day—see for example VanderKam (1994). 

Turner and Neugebauer (1949). 1 thank Prof. Roger Bagnall for discussing this religious background with 
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me. Bagnall seems to confirm the conclusions by Turner and Neugebauer. 

The identity of the lunar phases recorded in 40320 and 40321 remains debated. Since the full debate 
will divert the present argument 1 shall not describe it in detail, Most scholars would claim that 40320 
records the full moon date in cach lunation, and that 40321 adds to it the phase called here dwg, which 
corresponds with the first visibility (for example VanderKam 1994) and see below for more bibliography). 
TTalmon and Knohl argued instead that 40320 records the day oflast visibility and that the dwg of 40321 
corresponds to the day after full moon, when the moon begins to wane: Talmon and Knohl (1995); Talm- 
on, Ben-Dov & Glessmer (2001), p. 79 and elsewhere. My own research agrces with Talmon and Knohi, 
although based on different evidence: Ben-Dov (2008), pp. 197-244. 

Curiously, although 44 occurs before the other lunar phenomenon, it is mentioned after it in the list. 
This state of affairs changes in other parts of the 3-year cycle; see Ben-Dov (2008), pp. 208-215. 

See note 31 above. 

Several carlier studies tried to correlate the lunar dates of 40320 and 40321 with the lunar data contained 
in the scrolls 40317 and 40503: Wise (1994), esp. pp. 111-118; Abege (1999). These studies, however, 
were not successful—see Ben-Dov (2008), p. 139. 

Ben-Dov and Horowitz (2005). 

Some texts measure the period oflunar visibility in the latter two dates, while other texts only give the dates 
in which they occur without specific measurements. The latter is the practice in the DSS too. 

For the comparison, including an analysis of the numerical data in the DSS and Babylonian texts, see Ben- 
Dov (2008), p. 234-235. For the Babylonian text BM 323274 see also Steele (2007). 

Albani (1994), Drawnel (2007). 

laim to comply with the severe limits posed for the comparative method by Talmon (1978); see also Malul 
(1990). The categories of inter-cultural dependence have been more daintily defined in the field of Juda- 
ism in the Greco-Roman period; see Barclay (1999); more recentiy Satlow (2008). 

Although the Babylonian calendar in the late period was mostly calculated, there might have remained in 
ita factor of ad hoc fixing of calendrical rulings; see Stern (2008) but compare Steele (2007). 

For the religious dimension of lunar observations in Babylonia see: Beaulicu (1993). 

Alternatively, if one accepts the view of Depuydt guoted above (Depuydt 1997), p. 152 that the 25-year 
cycle was 'an arithmetical game” rather than a practical calendrical cycle, then 40320 is very similar to it. 
Dimant (2000, 2009), Tzoref (2011). 

Baumgarten (2000), Koch (1983), Scott (2005). 

This point has been made by Talmon (1958) and remains generally valid despite the criticism voiced by 
Stern (2011). Although some of Talmon's convictions are based on over-interpretations of the scrolls, it 
cannot be denied that the calendar retained a central place in the conceptions of the Yahad. Thus, calen- 
drical rosters are included in key places of the sectarian literature: at the start of the scroll 40394, a copy 
of the halakhic-historical treatise 4OMMT, as well as in the concluding columns of 4OSe, a copy of the 
foundation text Serekh ha-Yahad. 'Ihe evidence for the centrality of the calendar is strong enough and 
hard to deny, as Stern himself seems to acknowledge on p. 60 of his article. 'The thrust of his argument is to 
deny that the calendar played a constitutive role in the definition of the Yahad, and to deny that calendar 
polemics were a crucial component of Jewish society in Second Temple times. While these two points may 
indeed be correct, they do not altogether negate that a 364-day year existed, and has been practiced and 
endorsed by the Yahad. 

Wallace-Hadrill (2005), Rüpke (1995). 

Stern (2011), p. 41. 

Collins (1997), Boccaccini (2005). 

On the apocalyptic interest in Nature and Science, see Stone (1976), Alexander (2002). 

For example the interest in astrology and physiognomy, see Alexander (1996, 1997), Popovic (2007). 

See in more detail Feldman (2004). 

Elior (2004). 
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Tame and Wild Time in the Oumran and Rabbinic Calendars 


Ron H. Feldman 


It is well known that for about four centuries starting in the second century BCE the cal- 
endar was a focus of conflict between different Jewish groups: one tradition, which culmi- 
nated in the rabbinic calendar still used by Jews today, favoured an observational luniso- 
lar calendar while the other, extensively documented in the literature found at Oumran, 
favoured a strictly calculated 364-day year calendar.' While there are ongoing scholarly 
debates about when, where and by whom these different types of calendars were used, and 
especially their use by the priests officiating in the Second Temple, for purposes of this 
paper | want to set aside the arguments about historic usage.? Here I want to focus on the 
different ways time is constructed in these calendars, and what this tells us about how their 
proponents differentİy negotiated the relationship between humans, God and nature in 
the temporal realm. 

The calculated Jewish calendar (properly called “the Hebrew calendar”) in use today is 
the latest stage of a lunisolar calendar tradition known primarily from rabbinic texts; these 
begin with the Mishnah, which was redacted over a century after the destruction of the 
Temple in 70 CE. The carliest texts of this tradition describe an observational lunisolar 
calendar that is focused on correctİy marking the first crescent of the new moon, which is 
considered the beginning of a new lunar month. In contrast, the 364-day year calendar is 
based exclusively on calculation rather than observation, and was forgotten until modern 
times. Today it is known from the Oumran texts (also known, more popularly, as the Dead 
Sea Scrolls) and the related texts of Jubilees and the 454ron7omical Book of 1 Enoch.* The 
texts describing a 364-day year calendar were all composed prior to the destruction of the 
Second Temple, and are mostly dated to the second or first century BCE at the latest, 
thereby predating the Mishnah by at least 300 years. Most scholars agree that this calendar 
tradition reflects priestly views and traditions. In discussing both types of calendars we 
are really discussing not a single calendar but calendar 474457075 because there are various 
features that changed as they evolved over time. 

While there are well-known conflicts between proponents of these calendars concern- 
ing when to observe certain holidays and what to do when annual holidays fall on a Sab- 
bath, in my view the underlying point of calendrical conflict between these traditions is 
that they gave different solutions concerning the problem of reconciling the 29.5 day cycle 
ofthe New Moon with the seven-day cycle of the Sabbath. We will see that the 364-day cal- 
endar favoured the Sabbath at the expense of the New Moon while the rabbinic lunisolar 
calendar favoured the New Moon at the expense of the Sabbath. Of course, these divergent 
solutions are associated with different ideological positions and world-views. 
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Central to my analysis is the gualitative difference between the temporal cycles of the 
lunation versus the Sabbath. The common distinction between sacred and profane time is 
of no use here because what is at stake are different ways of establishing sacred time.9 Meth- 
odologically speaking, because I agree with those who argue that humans are embedded 
within nature rather than separate from it, I will characterize these different rhythms of 
time by borrowinga distinction made in environmental thought between wild versus #a#ze, 
where wild describes something beyond human control while tame describes that which is 
subject to human domination.” 

The /wnation and the Sabbash exemplify two gualitatively different types of time, w/4 
and /a75e. The rhythms of the sun, moon and stars are part of xw4/4 nature that cannot be 
controlled by humans and, according to contemporary astronomy, existed before humans 
came on the scene. The biblical creation account of Gen 1-2:4a seems to be in general 
agreement with this seguence: the sun, moon and stars are created on the fourth day of the 
primordial week for the joint purpose of illumination and time keeping (Gen 1:14-19), 
and therefore existed before the creation of humans on the sixth day. The precise visibility 
ofthe first crescent of the new moon is an especially 25/4 #imze, not only because it is uncon- 
trollable, but because it remains unpredictable for contemporary astronomy.* 

In contrast, the seven-day week defined by the Sabbath is a rhythm of /4/2e #ime based 
exclusively on human counting; it is a direct revelation with no natural intermediary. The 
Sabbath's seven day rhythm is not governed by the celestial lights created on the fourth day, 
but is a direct commandment from God. While the biblical editors assert that the Sabbath 
is integral to the world of creation (“For in six days the Lord made heaven and carth and 
sea, and all that isin them, and He rested on the seventh day” (Exod 20: 11)) 9 it seems they 
are simultaneously aware that the Sabbath is not known to other creatures or peoples, but 
isarevelation to Israel that is part of its covenant with God: 


The Israelite people shall keep the sabbath, observing the sabbath throughout the ages as a covenant 
for all time: it shall be a sign for all time between Me and the people of Israel. For in six days the 
Lord made heaven and earth, and on the seventh day He ceased from work and was refreshed. (Exod 


31:16-17). 


The commandment to rest on the Sabbath is unigue to the Israelite settlements, including 
humans and domesticated animals (see the two versions of the Ten Commandments: Exod 
20:10; Deut 5:14). The Sabbath is manifested in this world only through their observance 
ofit.” 

I now want to turn to the Oumran and rabbinic calendar traditions, which both base 
themselves on these biblical texts and cach, in its own way, seeks to 4a/4e #he wild cycle of 
the lunation and wild #he tame cycle of the Sabbath. 

Before focusing on their differences it is important to acknowledge their similarities. 
Both of them evolved out of the Mesopotamian lunisolar calendar tradition."! Both are 
concerned with the proper and accurate observance of sacred moments, for you do not 
want to “make a day of testimony something worthless and a profane day a festival” (Jub. 
6:37), as succinctly stated by the second century BCE author of Jubilees. Both traditions 
use the Bible as a resource and prooftext, mapping the annual biblical holidays onto a 
matrix of time defined by days, months, years and the seventh-day Sabbath. Indeed, they 
seem to have no conflict over the actual day observed as the Sabbath,'? which leads to the 
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conclusion that the calendrical polemics we are exploring arose affer the successful institu- 
tionalization of the seventh-day Sabbath.” It turns out, however, that biblical ambiguities 
provide the basis for differing interpretations over such things as the definition of “month” 
and “year” Indeed, I think of the Bible as an enabler of later calendrical diversity and con- 
flict. 

Turning now to their differences, I want to first take up the 364-day calendar. This is a 
strictİy calculated calendar that neither reguires nor allows for observation. If there was a 
method of intercalation to make up for the missing 14 days per year it is unclear from the 
existing literature, altehough there has been much scholarly debate about this.!* Certainly 
the later documents of this tradition maintain the idea of a rigid, unchanging arrangement 
of holy times commanded by God for humans to follow. This view is expressed in Jubilees, 
a second century BCE retelling of Genesis and Exodus as told by the Angel of the Presence 
to Moses on Mt. Sinai: “Now you command the Israelites to keep the years in this number 
—- 364 days. Then the year will be complete and it will not disturb its time from its days or 
from its festivals because everything will happen in harmony with their testimony. They 
will neither omit a day nor disturb a festival” (Jub. 6:32). The Rule of the Community, a 
later composition that is a major sectarian text from Oumran, similarly states: “They shall 
not stray from any one of all Gods orders concerning their appointed times; they shall 
not advance their appointed times nor shall they retard any one of their feasts” (105, 
13-15).5 

While many scholars have described this as a “solar” or “concordant” calendar because 
it mathematically synchronizes the rhythms of sun, moon, stars and Sabbath, I contend 
that this is best described ideologically as a Sabbazarian calendar because the Sabbath, ob- 
served by the weekly duty shifts of the priests in the Temple, is the central rhythm of time 
to which all others are subservient.'7 364 days conveniently divides evenly into 52 weeks, 
including 4 seasons of 13 weeks. Because the year has an exact multiple of complete weeks, 
the dates of the annual holidays fall on the same day of the week every year and have been 
arranged so that they never fall on the Sabbath. A calculated cycle of lunations appears in 
important variants of this calendar tradition (the Mishmaro? texts), yet the months used 
for setting the dates of the annual holidays are not lunar but purely calculated groups of 30 
or 31 days. Over the course of a six-year cycle, the lunations, non-lunar months and years 
synchronize with the weekly duty cycle of the 24 priestly families.' Since its primary tem- 
poral cycle is the seventh-day Sabbath, a length of time that does not appear in wild nature, 
I characterize the 364-day calendar as a calendar of 42/5e #ime.” 

The importance of the Sabbath to the worldview of the 364-day calendar tradition can 
be seen in Jubilees. Among the important changes compared to the biblical account is that 
the Sabbath is the now the “first law” (Jub. 2:24), given to the angels at creation and later 
revcaled to Moses at Sinai, not merely the conclusion of the first week of creation as in Gen 
1—2:4a:” 


He (God) gave us the sabbath day as a grcat sign so that we should perform work for six days and that 
we should keep sabbath from all work on the seventh day. He told us — all the angels of the presence 
and all the angels of holiness (these two great kinds) — to keep sabbath with him in heaven and on 
carth. (Jub. 2:17-2:19)2! 


To get a sense of how the Sabbath was supposedIy observed in heaven we can turn to one 
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of the major Oumran finds, Songs of he Sabbath Sacrifice, a cycle of liturgical prayers refer- 
encing the heavenly temple and its angelic priesthood for a seguence of 13 Sabbaths in the 
364-day calendar. The text is generally considered to reflect the mysticism of the priestly 
followers of the 364-day calendar, especialIy how their practices on carth are connected to 
those supposedİiy taking place in heaven.” Here we find a passage that presents an image 
of God in His heavenly sanctuary being praised for His judgments and justice by the as- 
sembled councils of angels on the Sabbath: 


Song of the sacrifice of the seventh Sabbath on the sixteenth of the month. Praise the God of the 
lofty heights, O you lofty ones among all the elim of knowledge... (For He is) God of all who re- 
joice... forever and Judge in His power of all the spirits of understanding....And they make accept- 
able their knowledge according to the judgments of His mouth and their confessions (do they make 
acceptable) at the return of His powerful hand for judgments of recompense. 


(4O5hirShabbi (40403) 1130—-39)23 
Jubilees explains that the purpose of the people Israel is to manifest the Sabbath on carth: 


He said to us |the angels): 'I will now separate a people for myself from among my nations. They, too, 
will keep sabbath. I will sanctify the people for myself and will bless them as 1 sanctified the sabbath 
day. ...Now you command the Israelites to observe this day so that they may sanctify it, not do any 
work on it, and not defile it for it is holier than all (other) days. (Jub. 2:19—2:26) 


To summarize, the 364-day calendar constructs a temporal cosmos of /4#5e time, in 
which the rhythms of the celestial lights are subservient to the rhythm of the Sabbath, a 
rhythm directİy revealed by God to the Israelites without wild nature as an intermediary. 
These texts tell us that on the Sabbath the angels praise God, who dispenses justice, and 
while the Sabbath was observed by God and the angels in heaven from the time of the 
creation, it becomes the task of the Israelites to bring this revealed rhythm into the created 
world. Here we can see a dual ideological move of 4742/74 he wild and wilding the tame: the 
wild rhythms of the celestial lights (created on day four) are tamed by thcir subjugation to 
the rhythm of the Sabbath, while the tame Sabbath itself is asserted to be an original wild 
rhythm of time created along with “the heavens and the earth” even if not perceptible in 
any part of the visible creation. 

In contrast to the strict structure of the calculated 364-day calendar tradition, the ob- 
servational lunisolar calendar described in the Mishnah (redacted in about 200 CE) and 
later rabbinic texts is mutable. The Mishnah extensively describes the procedure by which 
the new lunar month is determined and declared by the rabbinic calendrical court after the 
observation of the first crescent of the new moon. The need for this (discussed more exten- 
sively below) is the uncertainty about whether the next first crescent of the new moon will 
be sighted on the 30th or 31st day following the previous one, which determines whether 
the month just completed was 29 or 30 days long. Other rabbinic texts discuss the uncer- 
tainty concerning the intercalation of an additional lunar month into the year, which is 
also determined by observation of natural phenomena.” Because the length of the months 
and year varies, the length of the year will not be evenly divisible by seven, with the result 
that the day of the week on which the annual holidays fall will vary year to year, as will the 
number of weeks in a year. TI herefore, in the rabbinic calendar tradition, the seventh-day 


Tame and Wild Time in he Oumran and Rabbinic Calendars 195 


Sabbath cycle runs in a parallel and uncoordinated fashion with the annual holidays, which 
will occasionalIy overlap the Sabbath. 

Before exploring the construction of tame and wild time in rabbinic calendar texts, 
I want to draw a clear contrast between the rabbinic attitude toward sacred time versus 
those of the 364-day calendar tradition by considering rabbinic texts written about four to 
five hundred years after the 364-day calendar tradition texts referred to carlier, but whose 
settings and motifs are virtualiy identical. Just as in Jubilees and the So7gs of 4he Sabbath 
Sacrifice, we find God in heaven surrounded by the angelic council dispensing justice on 
a holy day. The Babylonian Talmud (BT) preserves a araifa concerning Rosh Hashanah 
which says that “the heavenly Court does not assemble for judgment until the Court on 
carth has sanctified the month” (5. Rosh HaShanah 8b). Rosh Hashanah is the only annual 
holiday that falls on the first of alunar month, and its timing will determine the observance 
of the rest of the years annual holidays, including Yom Kippur; it is therefore the most 
important—and paradigmatic— new moon holiday of the year.” 

A commentary (gemara) in the Palestinian Talmud (PT) colourfuliy elaborates on the 
image provided by the BT: 


The Court said: today is Rosh Hashanah. The Holy One Blessed be He says to the ministering 
angels: set up the platform, let the defenders rise and let the prosecutors rise; for my children have 
said, today is Rosh Hashanah. If the Court changed to make the month full (so that Rosh Hashanah 
will £ll on the next day), the Holy One Blessed be He says to the ministering angels: remove the 
platform, remove the defenders, and remove the prosecutors; for my children have decided to make 
the month full. What is the proof? 7herefore it is a statue for Israel, an ordinance for the God of Jacob 
(Psalms 81:5). If it is not a sfa?ufe for İsrael, as though it were possible, it is not an ordinance for the 


God of Jacob. (y. Rosh HaShanah 1:3 (57b)) 29 


Both the similarities and differences between the rabbinic and 364-day calendar tradition 
texts illuminate the way these different Jewish cultural formations constructed the rela- 
tionship between humans, God and nature. To begin with, we see a shift in paradigmatic 
sacred time: while the 364-day calendar tradition texts are focused on the Sabbath the 
rabbinic texts are concerned with the new moon and the related observance of Rosh Ha- 
shanah. This signifies a shift in emphasis away from the Sabbath and toward the lunation, 
thereby valorizing the uncertainty that is inherent in the wild time of the new moon. 

Of even greater importance is a reversal in the relations of power between humans and 
God. Rather than the reverential tone we find in the 364-day calendar tradition texts, in 
which the task of humans is to emulate the actions of the angels, the P'T text is almost 
comical: God doesn't know what day it is! While the sabbatarian rhythm of the 364-day 
calendar is eternally set and repeatediy observed, in this PT story God must wait to hear 
from the rabbinical court to know when Rosh Hashanah will fall since the legal authority 
to declare the new moons, and therefore the holidays, has been delegated to the court. 

We might say that this demonstrates an amazing amount of rabbinical «/47zpah. In 
Jubilees the Israelites emulate God and the angels in their observance of Sabbath while in 
the Talmuds this is reversed: God and the angels /4//ow the practice of Israel and must wait 
around for the human rabbinical Court to tell the heavenly Court when it can be in session 
to dispense divine justice! While God may know when the new moon occurs, the human 
sighting the new moon is an inherently uncertain proposition, so what we find here is that 
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the uncertainty and wildness of the new moon extends, through the rabbinical Court, into 
heaven. Power over time is shifted from God to humans, i.e., the Rabbis.? These Talmu- 
dic stories about the Heaven's observing holidays as determined by the rabbinic court is 
consistent with a broader rabbinic arrogation of authority to interpret Torah as a whole.” 
In comparison to the doctrines of the Oumran documents and the 364-day calendar tradi- 
tion, the relationship between humans, God and nature has been redefined by the rabbis, 
and in important ways both God and nature are tamed and subject to human control. 

I want to now turn to a more detailed discussion of the evolution of rabbinic attitudes 
about sacred time as expressed in rabbinic calendar texts. While the basic operation of 
the observational rabbinic calendar seems similar throughout the period 1 will consider— 
indeed, the rabbinic tradition always asserts that later practice is consistent with former 
practice—lI will identify three key shifts in attitude reflected in texts that are portrayed as 
taking place at different locations associated with different historical periods. While I do 
not take the characters of the rabbinic texts, or the texts themselves, as literal reports of his- 
torical events, the texts do place characters and events in a rough historical contexe—and 
for my purposes here, the seguence is more important than the actual dates. Supposediy 
there was a calendrical court in Jerusalem that met at Bej? Yazek during the time of the 
Temple (2. Rosh HaShanah 2:5). After the fall of the Temple this was moved to Yavneh, 
which is the setting for the stories about the generation of Rabban Gamliel (as below in 72. 
Rosh HaShanah 2:9); this period ended in the wake of Bar Kochba revolt in 136 CE. By 
the end of the second century CE the calendar court had moved to Ein Tav in the Galilee, 
which is the setting for the story of Rabbi Hiyya and Judah the Patriarch (as in b. Rosh 
HaShanah 25a discussed below).” 

In the carliest Beit Yazek phase there is an agreement with the attitude of Jubilees, that 
aligning the human observance of sacred time with God5s intent is the goal, although the 
technigue is totally different. In the observational lunisolar calendar, the new moon is con- 
sidered the key divinely ordained temporal marker and is #20re important than the Sabbath 
according to the Mishnah. We can see this priority through the rulings in which witnesses 
to the new moon's appcarance are encouraged to violate the rules of Sabbath observance 
in order to testify about their sighting of the new moon to the calendrical court (sce espe- 
cially 72. Rosh HaShanah 1:1—2:9). For example: 


If a person saw the New Moon and is unable to walk, they bring him on an ass, or even on a bed; 
and if any lie in wait for them, they take sticks in their hands; if the way is long, they take food in 
their hands, because for a journey lasting a night and a day they may volate the Shabbat, and they go 
forth to give testimony about the New Moon, as it is written, “These are the appointed scasons of 
the Lord...which yoz shall proclaim in ##eir appointed season” (Lev 23:4). (2. Rosh HaShanah 1:9, 
yo 


emphasis added 


The Mishnah is arguing that Lev 23:4 is referring to the sacred times marked by the 
heaveniy lights which were assigned this task by God in Gen 1:14, which uses the same 
term, “appointed scasons — 7910.” The human task (“you” in Lev 23:4) assumed by the 
Court is to “proclaim” the sacred times of Lords appointed seasons in conformance with 
the times revealed by the heavenly lights—in the rabbinic view, this is the moon. This re- 
guires accurate observation and is construed to be a task so important that it outweighs the 
laws of the Sabbath, which “they may violate” This also justifies the Court role in evaluating the 


Tame and Wild Time in he Oumran and Rabbinic Calendars 197 


veracity of witnesses and its power to make a final declaration. The ritualistic legal formula 
for proclaiming the month is described by the Mishnah as follows: “The head of the Court 
says, “lt is sanctified!” And al! the people answer after him, “It is sanctified, it is sanctified” 
(m. Rosh HaShanah 2:7). 

The Beit Yazek phase portrays a calendar of w//4 #ijme in which uncertainty is high- 
lighted and made central. Accurately determining the time indicated by the wild cycle of 
the new moon is paramount, and the focus of uncertainty is whether the new month will 
start on the 30th day. This uncertainty about the appcarance of the first crescent is the jus- 
tification for the entire legal procedure described in 74. Rosh HaShanah 1:3-3:1, a proce- 
dure which gives the rabbinical Court the power and authority to determine and proclaim 
sacred times. This focus on the 30th day may also explain the use of the odd term “in its 
proper time” Why is this day normative while the 31st is described as “not in its proper 
time”?! I suggest it is because the Court has something it would like to accomplish on the 
30th to justify and project its authority: declare the new month. If the new moon is not 
seen on the 30th, there is no need for the Court.” 

Historicaliy, 1 believe that the extreme emphasis on observation in the Beit Yazek phase 
of the rabbinic observational lunisolar calendar described in #4. Rosh HaShanah is best 
explained as a response to, and a polemic against, the dysfunction of the 364-day calendar 
due to its lack of intercalation, (at least at the latest stage of its development as reflected 
in Jubilees and Oumran).” The command to violate the Sabbath when necessary is in di- 
rect conflict with the attitude toward the Sabbath of the proponents of the 364-day calen- 
dar, for whom the Sabbath is sacrosanct, and whose calendar precludes the overlapping of 
holidays with the Sabbath. It may have been these opponents who engaged in “disruptive 
practices” (2. Rosh HaShanah 2:1) and were the ones who would “lie in wait” for them 
(not just robbers), for we know from other mishnaic passages that there were opponents 
who sought to disrupt these observational procedures.** This is a conflict between those 
who followed calendars that had different priorities when forced to choose between the 
Sabbath and the new moon. It was a conflict between those who preferred certainty versus 
unpredictability, of tame versus wild time. 

The Yavneh stage of rabbinic calendrical thought builds on the rabbinical Court's au- 
thority to declare sacred time to reverse the view of Beit Yazek: rather than emphasizing 
the uncertainty of the wild rhythm of the new moon's appearance, the lunar cycle is tamed 
by making a distinction between the appearance of the new #oon and the declaration of 
the new #207h. This lays the philosophical groundwork for the eventual development of 
a fully calculated lunisolar calendar of tame time—although in a different fashion from 
that of the 364-day calendar tradition's effort to tame time by entraining the moon and 
the annual holidays to the rhythm of the Sabbath. I think it is guite likely that this turn of 
thought and practice was part of changed historical circumstances—namely, that with the 
destruction of the Temple and Oumran the advocates of the 364-day calendar fade from 
history at the same time that the rabbis are strugeling against growing groups of Jewish- 
Christians for leadership of a people defcated and diminished by the Romans.” 

The Mishnah begins this turn by asking: What happens when the calendar court is 
mistaken and declares a new month on what is the wrong day according to observation? 
What we see is a claim by the rabbis that it is their right to declare sacred time, whether 
this is in concert with the heavenly lights or not. This key philosophical turning point 
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in the rabbinic calendar tradition is demonstrated in a famous story recorded in 72. Rosh 


HaShanah 2:8—9: 


Rabban Gamliel had illustrations of the shapes of the moon on a tablet and on the wall in his upper 
chamber, which he showed to the simple, and he said, “Did you see like this, or like this? It once 
happened that two came and said, “We saw it in the cast in the morning and in the west in the 
evening.” Rabbi Yohanan ben Nuri said, “They are false witnesses!” When they came to Yavneh, 
Rabban Gamliel accepted them. And other two came and said, “We saw it at its proper time, and on 
the night preceding the added day it was not seen”; and Rabban Gamliel accepted them. Rabbi Dosa 
ben Harkinas said, “They are false witnesses! Can they testify about a woman that she gave birth, and 
on the morrow her belly is between her teeth?” Rabbi Yehoshua said to him, “1 approve your words” 
(n. Rosh HaShanah 2:8) 


Rabban Gamliel sent to him: “I order you to come before me, with your staff and with your money, 
on Yom Kippur that falls according to your calculation” Rabbi Akiva went and found him distressed; 
he said to him, “1 have to teach, that all that Rabban Gamliel did is done, for it is written, “These are 
the appointed seasons of the Lord, sacred occasions which you shall proclaim” (Lev. 23:4), whether 
at their proper time, or not at their proper time, I have no appointed seasons save these” He came to 
Rabbi Dosa ben Harkinas. He said to him, “If we were to investigate the Court of Rabban Gamlicl, 
then we must investigate cach and every Court that has arisen from the time of Moses until now; as 
it is written, “Then went up Moses, and Aaron, Nadav, and Avihu, and seventy of the elders of Israel' 
(Ex. 24:9). And why are the names of the elders not mentioned? To teach us that each and every 
three that have risen up as a Court over Israel are as the Court of Moses”” He took his staff and his 
money in his hand, and went to Yavneh to Rabban Gamlicl on the day that Yom Kippur fell by his 
calculation. Rabban Gamliel stood up and kissed him on his head, and said to him, “Come in peace, 
my master and my disciple! My master in wisdom, and my disciple because you accepted my words.” 


(mn. Rosh HaShanah 2:9) 


Rabbi Dosa argues that Rabban Gamliel, the head of the calendar court, has clearly de- 
clared a new month on an incorrect day (and from previous criticism by Rabbi Yohanan 
ben Nuri, this was not the first mistaken declaration). We can infer that this new month 
happens to be Rosh Hashanah because this mistake will cause Yom Kippur to be observed 
on a different day vis-â-vis the correct sighting of the moon (as we learn later in the story). 
Rabbi Yehoshua agrees with Rabbi Dosas observation, but is ordered by Rabban Gamliel 
to violate Yom Kippur according to Rabbi Dosa's calculation. Rabbi Yehoshua is greatly 
vexed: should he observe the holy day as declared by the rabbinic court, or on the day 
indicated by the heavens? In the end, Rabbi Yehoshua conforms to the ruling of the court, 
which is the primary lesson of this story.” 

Rabbi Yehoshuas surrender to Rabban Gamliel is justified by two arguments: one is 
that while courts may be fallible, their rulings still hold. The fact that the story is about the 
moon merely highlights the courts authority: this is not merely a story about the unclear 
facts of some case between individuals, but is blatantly public and apparent to anyone who 
can see the moon. 

The second, made by Rabbi Akiva, is more important for the present discussion: Rabbi 
Akiva argues that God has handed over the authority to declare sacred time to the rabbinic 
court, an assertion based on his interpretation ofthe biblical verse, “These are theappointed 
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scasons of the Lord, sacred occasions which yoz shall proclaim” (Lev 23:4, emphasis added). 
It is important to note that Rabbi Akiva is using the same prooftext that was used in 72. 
Rosh HaShanah 1:9 (referred to above), where it was used to justify the importance of ac- 
curately observing the moon and reporting its appearance to the Court even if the Sabbath 
had to be violated, a Beit Yazek period view now represented by Rabbi Dosa and Rabbi 
Yehoshua. However, to justify his argument Rabbi Akiva conveniently leaves out precisely 
the words from Leviticus that were emphasized in m. Rosh HaShanah 1:9, “which you shall 
proclaim in their appointed season” By emphasizing human proclamation and eliminating 
the autonomy of the celestial lights to mark time, Rabbi Akiva is reversing the argument 
of m. Rosh HaShanah 1:9.57 Rabbi Akiva further argues that the court's proclamations are 
what matter: whether declared “at their proper time, or not at their proper time, I have no 
appointed scasons save these” Rabbi Akiva's words may even be taken as ironic or satiric: 
“in its proper time” and “not in its proper time” are technical terms for when the moon is 
sighted on the 30th or 31st day after the prior sighting, but here Rabbi Akiva seems to also 
be using these terms in a more literal fashion, i.e., whether the time declared is correct or 
incorrect, the proclamation determines the “appointed season” 

While we should not think that this story is historical, it nevertheless portrays the 
philosophical shift of rabbinic attitudes about sacred time, which seems to also correlate 
to the shift from Beit Yazek to Yavneh (at least as indicated by the change in characters 
and venue). The old view— held by the 364-day calendar tradition, the Beit Yazek rabbinic 
period (as in 74. Rosh HaShanah 1:9) and Rabbi Dosa in this story—vwas that God deter- 
mined sacred times and it was for humans to conform to them. The difference between the 
364-day calendar tradition and this rabbinical view was one of technigue, not attitude: the 
former held to a holiday calendar defined by the divinely commanded sabbatarian rhythm 
while the latter claimed the moon was the divinely created marker for the holidays, even 
when the result conflicted with the Sabbath. 

The new view of Yavneh, put into the mouth of Rabbi Akiva and implicitly that of 
Rabban Gamliel, arrogates to humans the right to determine sacred times. There is no 
such thing as a mistaken proclamation because God has “no appointed seasons save these” 
The key innovation is the distinction between the actual s/gh//7g of the new moon and 
the decdaration of the sighting of the new moon. This distinction lays the groundwork for 
shifting the purpose of the calendrical court from validating the sighting of the new #4007 
to the declaration of the new 750714 that is only tenuously connected to the actual appcar- 
ance of the new moon; the moon and the month have been divorced. This is a radical and 
paradoxical move because—as discussed above—it is the hyper attention to the uncertain 
appcarance of the moon that provides the Beit Yazek rabbis with the justification for the 
legal proceedings of the calendrical court. Yet, having attained that authority, the court 
now becomes the venuc for the rabbinical assertion of power to determine not the ac/ya/ 
appcarance of the new moon (over which they have no control) but the socia//y deter- 
mined—and divizely accepted, as we saw in the passages from the BT and P'T—beginning 
of the new month. 

This power to declare the new month, even when mistaken vis-â-vis the new moon, 
leads to the next logical step: not just to be accepted when wrong, but to willfully declare 
the month according to the rabbis' desires regardless of the appearance of the new moon. 
What 1 identify as this third, Ex 7zv phase is illustrated by a story in the gemara of the 
BT: 
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Rabbi Hiyya once saw the (old) moon in the heavens on the morning of the twenty-ninth day. He 
tookaclod of carth and threw it at it, saying “Tonight we want to sanctify you, and are you still here! 
Go hide yourself.? Rabbi thereupon said to Rabbi Hiyya, “Go to Ein Tav and sanctify the month, and 
send me the watchword, “David king of Israel is alive and vigorous.” (5. Rosh HaShanah 25a) 39 


This story presents the essence of the rabbis” conundrum: they want to declare the new 
month, but are constrained by the justifications they have used for legitimating their au- 
thority, i.e., correctly observing the new moon. While the court wants to declare the new 
month that evening,” Rabbi Hiyya is angered by the old moon's appearance in the carly 
morning because this means the new moon will not be visible as desired when the evening 
comes. Throwing a dirt clod seems to express his frustration at the same time that it dem- 
onstrates that the moon is truly not subject to human control, since it is impossible to hit 
the moon with the dirt clod. The moons undesirable appearance is izzerfering with the 
desire of the court, and Rabbi Hiyya is upset about it. At this point in the story, the wild- 
ness of the moon is a problem, and taming it remains a challenge. 

To resolve the problem of the old moon's appearance, Rabbi Judah the Patriarch* sends 
Rabbi Hiyya to another location where he will declare the new month regardless of wheth- 
er or not he sces the new moon: “Go to Ein Tav and sanctify the month” The calendrical 
court has decided to disregard the physical evidence and do what it wants; the new month 
does not depend on the new moon but on the Court declaration. Indeed, the BT debates 
the conditions for “intimidating” witnesses to provide testimony when the court wants to 
cither shorten or lengthen the month (4. Rosh HaShanah 20a). Observation has become 
a legal fiction and the wildness of the new moon has been tamed for calendrical purposes. 
This attitude lays the groundwork for the eventual rise of the calculated rabbinic calendar, 
which further dissociates the month from the observed new moon by adding rules that 
adjust the length of some months by a day or two in order to satisfy the rabbinic desire to 
control the days of the week on which certain holidays fall.2 

At this point we can see that the post-Beit Yazek stages of the rabbinic calendar texts 
carry out a dıal reversal, of #aming the wild and wilding the tame. While the 364-day cal- 
endar tradition performed a similar dual reversal by (theoretically) forcing the rhythms of 
the celestial lights into alignment with the Sabbath, the later rabbinic texts take a different 
route. While the Beit Yazek texts argued for the wildness of the new moon and the need 
to violate the Sabbath to testify to its precise arrival, the Yavneh and Ein Tav texts /44e 
#be wild by claiming that humans have the ability to recognize or withhold recognition 
of the natural cycle of the moon—a wild cycle which takes place whether or not humans 
mark its passage. This process of taming the new moon took place incrementalIy. In the 
Beit Yazek phase the rabbis clajmed the authority to validate the moon's appcarance; the 
Yavneh phase built on this authority to assert the power to declare the new month even 
if mistaken vis-â-vis the moon; the Ein Tav phase expanded this power to declare the new 
month when desired, which provided the philosophical basis for a fully calculated calendar 
that calculated a theoretical new moon and included various postponements due to other 
considerations. 

On the other hand, the Rabbis xw4/4 #he #ame by agrecing with the doctrine of the 364- 
day calendar tradition that the seventh-day Sabbath rhythm is an aspect of the primor- 
dial crcation that does not reguire human recognition. As we saw above, for Jubilees (Jub. 


2:19) the Sabbath is established in heaven by God and merely echoed by humans on the 
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earth. The rabbinic parallel is most concisely expressed by a passage in the BT that states, 
“The appointed seasons of the Lord need sanctification by the Court, but the Sabbath of 
creation does not need sanctification by the Court” (4. Nedarim 78b). That is, while the 
right to determine the new month was given to humans, the rabbinical court has no juris- 
diction over the Sabbath, which is a part of creation whose timing is set by God without 
the intermediation of the heaveniy lights. 

Nevertheless, the rabbinic view is somewhat less strict than that of the 364-day calendar 
tradition, which is consistent with the less rigorous approach to the Sabbath that we saw 
above in the rabbinic preference for the new moon over the Sabbath. Despite their effort 
to “naturalize” the “Sabbath of creation” the rabbis are aware that neither the Sabbath day's 
rest nor its seven day rhythm are tied to the world of nature. This is expressed by a baraita 
in the BT that reads: “If one is travelling on a road or in a wilderness and does not know 
when it is the Sabbath, he must count six and observe one day” (b. Shabbaz 69b). The issue 
being addressed here is a situation where it is impossible to know from nature when the 
counting begins. The uncertainty expressed here echoes the perspective about sacred time 
we find in the Beit Yazek period of the rabbinic calendar, where uncertainty concerning 
the appearance of the new moon is highlighted. But unlike the moon, there is no indicator 
of the Sabbath for the individual who is lost in the wilderness because wild nature knows 
nothing of the seventh-day Sabbath and does not rest on a seven-day rhythm. 

The rabbinic solution is to focus on the seven day »hy#hm of the Sabbath since the exact 
day may be unknowable; this is in contrast to the attitude of Jubilees, for whom the exact 
day is important, since humans must be in alignment with heavenly observance. The rabbis 
seem to acknowledge that all we can know is how the Sabbath has been counted by a com- 
munity; the individual who loses that social context has no choice but to begin to count 
for oneself a seven-day rhythm, which may not match the counting of society or God. 
The rabbis endorse the idea that the rhythm and ritual elements of Sabbath rest are still 
commanded, even if one is uncertain about the exact day. Even though wild nature does 
not observe the Sabbath, humans must remember to observe it. In comparison to Jubilees, 
whose emphasis was on manifesting on earth what is going on in Heaven, the Rabbis” focus 
ison fulfilling Gods commandments as mediated through their interpretation of Torah. 

Thelunation and the Sabbath are examples of two types of time, wild and tame, express- 
ing two ways of temporalİy relating to the more-than-human cosmos in which we find our- 
selves.* In examining and contrasting two different Jewish calendar systems— the 364-day 
tradition and the rabbinic tradition— we have seen how different tactics were used to make 
sense of, and assert human control over, temporal experience. The seventh-day Sabbath, a 
rhythm of time that is not part of wild nature, is construed as part of nature, a process | 
have called wi/ding #he #ame. Simultaneously, 1 have described a process of #aming #he wild 
in which the uncertain appearance of the new moon is managed, cither by subsuming it to 
the seventh-day Sabbath as in the 364-day calendar or, in the case of the Rabbis, subjecting 
ittoalegal procedure that asserts the human right to declare a new lunar month regardless 
of the actual appcarance of the new moon. 

Both taming the wild and wilding the tame are complimentary tactics for 444/74 #ime 
engaged in by elite groups aiming to gain authority, legitimacy and power. Yet, time isa 
dimension of wild nature that is even less amenable to human control than space. T here- 
fore, the words and actions of these groups are unable to tame time per se—which is un- 
touched by human effort—but tame the human experience of time by asserting the right to 
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structure the human interface with time in the context of a particular cultural formation. 
Calendars are models 4fand for social practices of time; a dominant calendar projects the 
ideology, practice and authority of the dominant group.“ Every calendar is a map of time, 
a narrative of time that mediates the phenomenological experience of time itself; every 
calendar projects its own ideological position and world-view and can be “read” as a “text” 
that negotiates the relationship between humans and nature. 

While calendars inevitably mediate the human experience of time, they vary in the de- 
gree to which they align cultural rhythms to those of wild nature. The lunar element of the 
calculated rabbinic calendar preserves a practice of sacred time that in principle adheres 
closely, if not precisely, to the lunation, while justifying this practice by rememberinga past 
in which time was uncertain and less controlled. 

On the other hand, like the later invention of the mechanical clock, in the ancient world 
the establishment of the seventh-day Sabbath was an important step in the process of tam- 
ing nature by taming time, which in turn contributed to creatingan experienced separation 
of human culture from wild nature.” But this shift was neither simple nor straightforward, 
involving transformed understandings of the interrelationship of humans, God and nature 


in what Rabbi Abraham Joshua Heschel described as Judaism “architecture of time” “The 


calculated Hebrew calendar in use today preserves echoes of these ancient controversies 
and temporal transformations in the unruly lack offit between the rhythms of the Sabbath 
and the lunation. 


Notes 


1. For discussion of the conflict between the proponents of these different calendars see Talmon (1951); 
Talmon (1958); Talmon (1999a); Talmon (1999b); Schiffman (1995), pp. 304-305; Rubenstein (1999), 
pp. 175-177; Baumgarten (1985), pp. 395-397. 

2. Themain debate is between two views. First are those who contend that the Second Temple's calendar was 
lunisolar, similar to the one described in rabbinic texts and has clear antecedents in Mesopotamian calen- 
dar practices. Second are those who contend that the Temple used a 364-day year calendar similar to that 
found in the Çumran (and related) texts, although there are various hypotheses concerning when and for 
how long such a calendar may have been used. For a brief discussion of academic positions concerning the 
possible historical use of the 364-day calendar and its priestly orientation, along with further references, see 
Feldman (2009), esp. pp. 343-350. 

3. For standard descriptions of the history and functioning of the rabbinic calendar derived from examina- 
tion of rabbinic texts (and assuming the use of this calendar in the Second Temple, as described in these 
texts) see Tabory (2000), pp. 19-34; Alon (1984), pp. 237-248. For a more critical evaluation of the 
historical use and evolution of the rabbinic calendar see Stern (2001). 

4. Fora concise explanation of the 364-day calendar along with a discussion of the texts, scholarship and de- 
bates surrounding it, see VanderKam (1998). For discussion of the variety among the texts of this calendar 
tradition, see n. 18. 

5. This guestion of correct Sabbath observance was a key source of conflict: the rabbis decided that when 
there was an overlap between a holiday and the Sabbath, the holiday (and its sacrifices) took precedence, 
while the advocates of the 364-day calendar were completely opposed to this practice. The Bible never 
discusses what to do when there is such a conflict, and the 364-day calendar never has such a conflict. For 
further discussion, see references in n. 1. 

6. Durkheim argucd that cultures classificd all things, including time, into two categories, the sacred and 
the profane; see Durkheim (1961), pp. 52, 347. Eliade greatly developed and popularized this distinction 
as characteristic of time and place; see for example Eliade (1959), p. 70. The Jewish calendars under 
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discussion agree on the idea of distinguishing between sacred and profane, but use different criteria to 
establish these differences. 

This terminology is used widely in environmental thought, but derives specifically from the writings of 
Thoreau (Thoreau (1998), p. 31). While the distinction between tame vs. wild time may seem close to 
other more familiar dichotomies, such as culture vs. nature or artificial vs. natural, | prefer to use tame 
vs. wild because I am sympathetic to Merchant's critigue of the common nature vs. culture dualism and 
am attempting to emphasize the embeddedness of humans in the natural environment, where nature and 
culture are both actors and subjects in systemic interactions; see Merchant (1990), pp. 143-144; Merchant 
(1989), pp. 1-26. 

On the uncertainty of sighting the new moon see Stern (2001), pp. 110-111; Long (1998), pp. 43—47. 
See also Gen 2:1—4a. Unless otherwise noted, Biblical translations are from the JPS Tznakh (1985). 


, Ie seems to me that the biblical editors awareness of the non-natural essence of the seventh-day Sabbath 


rhythm is revealed by the terms used to describe it and command its observance: one must “remember- 
21” (Exod 20:8) it, “preserve-1102” (Deut 5:12) it, and “make-nWY?” (Exod 31:16) it. In the Ten Com- 
mandments it is the only time cycle mentioned and the only element termed “holy-217p” which means 
something that is “set apart” All of these terms imply a positive action (including restful inaction) that 
must be taken by humans to manifest the Sabbath in this world. In addition, the Sabbath's establishment 
on day seven, after the creation of humans on day six, could be seen to imply the need of humans in order 
to manifest the Sabbath, in contrast to the times determined by the luminaries created on day four, which 
do not reguire human participation. 

There has been no guestion about the origins of rabbinic calendar practice, especially considering its use 
of Babylonian month names. As for the 364-day calendar tradition, I am convinced by the recent work of 
Horowitz and Ben-Dov; Horowitz (1996); Horowitz (1998); Ben-Dov and Horowitz (2003); Ben-Dov 
and Horowitz (2005); Ben-Dov (2008). 

In contrast, there were conflicts over the observance of other holidays, especially the well-known dispute 
over the proper count of the Omer and the related observance of Shavuot reported in #4. Menaho? 10:3 
and b. Menachoth 65a—b. For recent discussions about the rabbis” Boethusian opponents as supporters 
of Oumran calendar practice, see Sussmann (1989), p. 54; Schiftman (1995), p. 304; Tabory (2000), pp. 
136-138. 

There has been substantial scholarly debate for over a century about the origins of the Sabbath and the 
associated seven day week. One school credits the continuous seventh-day Sabbath with being a uniguely 
Jewish idea, while others attempt to derive it from Mesopotamian sources. While I am sympathetic to the 
first school, this is not a critical issue for the discussion in this paper. There is also a scholarly disagreement 
about when the seventh-day Sabbath was institutionalized, with the main positions being that it goes back 
to the dawn of Israelite practice, or that it was established during the Persian period of the Second Temple. 
For a further discussion of these positions and the process by which the seventh-day Sabbath was institu- 
tionalized, see Feldman (2009), especially pp. 351-356. 

Among the suggestions for various intercalation schemes: Zeitlin suggested that the “Jubilee” year was not 
a year, but a 49 day block inserted every 49 years as an intercalation device; Zeitlin (1973), p. 186. Gless- 
mer develops a possible intercalation scheme based on the sabbatical cycle; Glessmer (1996). Vanderkam 
suggests that 35 days (5 weeks) could have been intercalated every 28 years; VanderKam (1979), p. 406. 
Wise suggests an intercalary scheme based on adding four weeks to the solar calendar periodicalIy, thereby 
preserving the coordination with the lunar cycle; Wise (1994), p. 109. Gardner hypothesizes that a week 
was intercalated every six years, with an additional week intercalated every 84 years; Gardner (2001), pp. 
266-271. Among those who discount the possible use of this calendar are Herr (1976); Segal (1957), pp. 
251-253; Davies (1983); Beckwith (1996), pp. 126-127; Ben-Dov (in this volume). 

Translations from Jubilees are from VanderKam ed. (1989). 

Garcia Martinez and Tigchelaar (2000), p. 71. 

For further discussion of the characterization of the 364-day calendar see Feldman (2009), pp. 347-350; 
Ben-Dov and Saulnier (2008). 
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While this brief summary of major features common to the 364-day calendar tradition is sufficient for pur- 
poses of this paper, there is a fair amount of diversity in the textual evidence itself from which commonalities 
must be inferred and differences respected. While the Sabbath is not even mentioned in the 45//0704/- 
cal Book of 1 Enoch, and the lunation is not part of the Jubilees calendar, I am highlighting the shared 
importance of the Sabbath in the Oumran texts and Jubilees. Jauberts widely accepted reconstruction 
of the calendar underlying the text of Jubilees is identical to the calendrical texts found at Oumran; see 
Jaubert (1957), published in English as Jaubert (1965). Ravid critigues Jaubert's reconstruction, but does 
not diminish the importance of the Sabbath in Jubilees; Ravid (2003). For further analysis of the variety 
of 364-day calendars see Snyder (1997); Glessmer (1999); Feldman (2004), pp. 73—79; Ben-Dov (2008), 
pp. 1-67; Talmon, et al. eds (2001); VanderKam (1998). My view of the differing 364-day calendars is that 
they are more likely to express diachronic developments rather than synchronic competing calendars. 
Elior similarly emphasizes the central importance of the “sevenfold cycles of Sabbaths and festivals, sabbati- 
cal years and jubilees” that “have no visible testimony in nature or any revcaled expression other than the 
audible divine decree taught by the angels and kept by the priests” Elior (2004), p. 83. 

As Doering points out, Sabbath observance even supersedes the commandment of Gen. 1:28 to procreate, 
the first commandment spoken to humans in the Bible, acommandment that is omitted from Jubilees ac- 
count of the sixth day of creation in Jub. 2:14. Doering (1997), p. 187 n. 39. 

For discussions of the importance of the Sabbath to the author of Jubilees, see VanderKam (1998), pp. 
27-33; Doering (1997). 

Newsom (1985), esp. pp. 5—21; Schiffman (1995), pp. 355-360; Elior (2004). 

Newsom (1985), pp. 211-212. Elim, which means divine beingş, is probabiy a reference to angels. 

For example, a baraifa (a mishnaic era text) in the BT explains: “Our Rabbis taught: A year may be interca- 
lated on three grounds: on account of the premature state of the corn-crops; or that of the fruit-trees; or on 
account of the lateness of the Tekufah |season|. Any two of these reasons can justify intercalation, but not 
one alone” (b. Sanhedrin 11b); Talmudic translations are based on Epstein ed. (1983). AlI three criteria are 
observational; the first two are agricultural, while the third is the astronomical observation of the spring 
eguinox (while “Tekufah” can refer to either eguinox or solstice, intercalation was always a second month 
of Adar which means that the spring eguinox was the event being referred to). There are also multiple 
versions of a story telling of Rabban Gamliel sending missives to the diaspora to intercalate the year; see 2. 
Sanhedrin 2:6, y. Sanhedrin 1 (18d) and &. Sanhedrin 11b. 

This is also the same day over which Rabbi Yehoshua and Rabban Gamliel have their dispute 74. Rosh 
HaShanah 2:8—9 (see discussion below). 

Translation from Goldman ed. (1988), p. 44. An even more elaborate version appears in Pesjgfa de-Rab 
Kahana 5:20; see Stern (2001), p. 230. 

The rabbinic assertion of power over time has been recognized for some time (for recent discussions see 
Rubenstein ed. (2002), p. 86; Stern (2001), p. 231). My point here is that this is a xeversal of earlier atti- 
tudes. 

As expressed in the much discussed text known as “The Oven of Akhnai” (4. Bava Metzia 59a-b), the 
rabbis reject revelation and miracles, asserting that because the Torah was given at Mt. Sinai “it is not in 
heaven” and its laws are exclusively the domain of human interpretation. For a discussion and references to 
interpretations of this story, see Rubenstein (1999), pp. 34-63, esp.n. 1-3. 

For a history of these eras (which largely assumes the rabbinical texts are reporting actual events), see Alon 
(1984). 

TTranslations of the Mishnah are based on Kehati ed. (1992-1994). Similar descriptions of Sabbath viola- 
tions are in 77. Rosh Hashanah 1:4, 5. 

Virtualiy all translators use the word “proper” even though the Hebrew is literally “in its time” or “not in 
its time.” | am using “proper” because this reflects the rabbinical attitude about these temporal moments 
(see Jastrow (1903)). Gandz discusses the various and changing terms used to describe the 30th and 31st 
days, but he understands the terminology as merely technical; lam suggesting a socio-political motivation; 
Gandz (1949). “In its proper time” is the carliest term, reflecting this early stage. A later pair of terms is 


32. 


33. 


34. 


35. 


36. 


37. 


38. 
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“not intercalated” and “intercalated” for the 30th and 31st day, indicating a reversal between which day is 
construed normative. 

The Mishnah addresses this issue by relating a disagrecment: “Whether it was seen at its proper time, or 
whether it was not scen at its proper time, they sanctify it. Rabbi Eleazar ben Zadok says, If it was not seen 
at its proper time, they do not sanctify it, for Heaven has already sanctified it” (2. Rosh HaShanah 2:7). 
While the Mishnah does not decide between these two views, the gemara in the BT debates the issue and 
decides in favour of R. Eleazar (b. Rosh HaShanah 24a), i.e., the court has nothing to do unless the new 
moon is sighted on the 30th day. 

The reasons why the carly rabbinic calendar used an observational method deserve a larger discussion 
than can take place here (see also Stern and Schiffman, in this volume). While assumed to be a practice 
from long tradition by much scholarship, the reason for using a calendar dependent on observation is 
not obvious, particularly since a calculated Babylonian calendar seems to have become standard in the 
Persian Empire by the fifth or fourth century BCE (on the calculated Babylonian calendar, see Wacholder 
and Weisberg (1976), p, 72. See also Rochberg (1995), p, 1938). Although their answers are inadeguate, 
some scholars have posed this guestion; see Gardner (2001), pp, 6—7, 123; Schürer (1973), p. 594; Geller 
(1995), pp. 46-47. Indeed, this is a problem whether one contends the rabbinic system was the “official” 
calendar throughout the Second Temple period, or that it was introduced into the Temple in place of a 
364-day year calendar at some point between the second century BCE and first century CE, for in both 
cases calculation technigues were available by the fourth century BCE. 

They are identified as “Boethusians” and “Cutheans?” See 74. Rosh Hashanah 2:1; 2:2; m. Menahot 10:3. 
Boethusians are thought to be a priestly group while Cuthians are Samaritans. For discussions of vari- 
ous groups of this era see Baumgarten (1997); Sanders (1992); Baumgarten (1985); Schwartz (2001), pp. 
91-99; Sussmann (1989). 

D. Schwartz uses a similar diachronic historical analysis of the changes in rabbinic competitors to discuss 
evolving rabbinic views regarding nature; see Schwartz (2004). 

While not critical for my discussion of this story, it is worth noting that the mishanaic text “He said to 
him”, is ambiguous about who is doing the speaking: Rabbi Akiva, Rabbi Dosa or Rabbi Yehoshua? Most 
Jewish commentators have assumed that Rabbi Dosa is doing the speaking, but there are good reasons 
for thinking it is Rabbi Yehoshua. For a thorough discussion of this point, as well as the story as a whole, 
see Schwartz (2004), esp. pp. 24-33. D. Schwartz's proposal also makes the Yehoshua in this story more 
consistent with the Yehoshua in the “Oven of Akhnai” story, the one who stands up for the authority of 
the Court (see above n. 28). Of more relevance to my discussion is D. Schwartzs proposal that Rabbi 
Dosa' view about nature and law is “characteristic of priestly trends in ancient Judaism— that when the 
law conflicts with nature (in this case: the moon), it is the latter that prevails” (Schwartz (2004), p. vi, see 
also pp. 29-30; c£. D. Schwartz5 earlier essay, Schwartz (1992), pp, 234-235 and Rubenstein's response 
in Rubenstein (1999), pp, 175-177). 1 suggest a more nuanced discussion: as 1 argue below, Rabbi Dosa 
and the advocates of the 364-day calendar share the idea that God determines sacred time and it is for 
humans to recognize and adhere to them, but they differ about the calendar and procedures used to deter- 
mine sacred time. Schwartz “priestly trends” were advocates of the 364-day calendar who were in conflict 
with rabbinic groups that, like Rabbi Dosa, advocated an observational lunisolar calendar. What counts 
as “nature” was part of what Rabbi Dosa and the priestly advocates of the 364-day calendar were arguing 
about; Rabbi Dosas view exemplifies what 1 have described as “wild” nature (and time), to which humans 
are subject, over which they have no control, and which cannot be changed by legal decree. 

D. Schwartz cogently argues that the appearance of Rabbi Akiva in the story “is secondary, added in by a 
tradent who missed the presence of this most prominent Yavncan figure and who also wanted...rabbinic 
rules to derive from the biblical text”; Schwartz (2004). This, however, does not impact the thrust of my 
argument; at most it mcans that the change in thinking reflected in the inversion of the interpretation of 
Lev 23:4 took place at a slightly later date. 

For a slightly different version, see y. Rosh HaShanah 2:5 (58a). A significant difference in the PT version 
is that after Rabbi Hiyya throws a rock at the moon it disappcars; it seems that the BT is not comfortable 
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with this solution, which is consistent with its views concerning the inadmissibility of supernatural 
evidence (see above n. 28). 

39. The reason why the Court wants to declare the new month is not stated. The medieval commentarics of 
Rashi and Tosafot to this passage infer that this is because the Court did not want the Day of Atonement 
adjacent to the Sabbath; this view already assumes the knowledge of at least some of what became the cal- 
culated rabbinic calendar's rules of postponement — nvn7 that can shift the observance of the new month 
by one or two days away from the calculated occurrence of the new moon. For a basic discussion of these 
rules, see Wiesenberg (2007), pp. 354-356; for the historical development of these rules, see Stern (2001), 
pp. 155-210. 

40. Judah the Patriarch was also the redactor of the Mishnah. 

41. Indeed, the name of this location is possibly a pun: while “Ein Tav — 2 9” would commonly mean “good 
spring” —i.c., good drinking water—it could also mean “good eye” implying that Rabbi Hiyya will need 
a very good eye indecd to see the new moon at the desired time. This is the only appearance of “Ein Tav” 
in the BT, enhancing the possibility of its use as a pun in this context; the term does appcar in the PT asa 
place name, and the later BT commentators (Rashi and Tosafot) assume it refers to a location where the 
calendrical Court would meet. According to Safrai's analysis of the literature, this was the last location 
of the calendrical court mentioned in the Amoraic sources, which would also fit my suggestion that this 
reflects a later stage of calendrical ideology; Safrai (1965), p. 37. 

42. For references on the postponements, see n. 39. While the shift to calculation has traditionally been dated 
to the fourth century CE, Stern has shown that this was a gradual process that did not reach the current 
from of the calculated Hebrew calendar until the Tenth century; see Stern (2001), pp. 211-275. 

43. 1 have adapted this from Abram's use of “more-than-human world” in preference to “nature”; while 1 agree 
with the embeddedness this terminology indicates, 1 find the locution unfortunately awkward, and have 
therefore stayed with the overused term “nature” See Abram (1996). 

44. 1 have drawn these dual aspects of calendars as models of and for reality from Geertzs discussion of cultural 
patterns in general, of which 1 take calendars as a particular case. Geertz (1973), p. 93. Durkheim was one 
of the pioncers concerning the social and political function of calendars: “A calendar expresses the rhythm 
of the collective activities, while at the same time its function is to assure their regularity” (Durkheim 
(1961), p. 23; see also pp. 488-491). Although 1 agree with Durkheim that the natural aspect of calendars 
serves to legitimize them, I contend that the origins of calendars lie in the effort of humans to make sense 
of found temporal rhythms. For a more recent sociological treatment see, Levine (1997). 

45. On the similar significance of the clock and the Sabbath, and thcir function of distancing humans from 
nature, see Zerubavel, who writes: “The invention of the continuous week was therefore one of the most 
significant breakthroughs in human beings” attempts to break away from being prisoners of nature and 
create a social world of their own” Zerubavel (1985), p. 11. Zerubavel lauds this liberation of humans from 
nature, but this also helps set up the context for the subjugation of nature in the modern period; on this see 
Merchant (1990). 

46. Heschel (1951), p. 8. 
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The Rabbinic New Moon Procedure: Context and Significance 


Sacha Stern 


Rabbinic sources from late Antiguity describe an elaborate procedure for determining when 
the new moon became first visible, and thus when the new month began. This procedure 
is referred to in Hebrew as giddush ha-hodesh, an ambiguous phrase that can be translated 
as sanctification of the month' or sanctification of the new moon” cither way, the notion 
of sanctity, and hence the religious dimension of the rabbinic calendar, is evident. The 
procedure is described in full in the Mishnah (early third century CE), one of the carliest 
works of rabbinic literature, in tractate Rosh Hashanah (henceforth #RH).' In brief, the 
determination of the new moon and hence of the new month is presented as the sole pre- 
rogative of a single body of rabbis, referred to as a 'court, which would have been located 
originaliy in Jerusalem (RH 2:5); after the destruction of the Temple in 70 CE, the court 
is presented in the western Judacan town of Yavneh (Jamnia), at least until the early second 
century (RH 2:8), after which the sources refer to various locations in western Judaca 
and in Galilee.? Decisions were based on new moon sightings by members of the public, 
who came to the rabbinic court to testify that they had seen the new moon. Witnesses 
from all over Judaca were expected to travel to the court, if necessary even on the Sabbath, 
to report their new moon sightings.? The witnesses were duly interrogated by the court; if 
their testimony was deemed credible, the head of the court declared the beginning of the 
new month (RH 2:6—7). 'The decision of the court was then disseminated throughout 
Palestine and to the Jewish Diaspora in Babylonia, originally through a chain of beacons, 
later by sending special envoys (4R4 2:2). 

The historicity of this account is doubtful on several counts, as has been discussed in 
more detail elsewhere. The extent to which rabbis exerted any social or political authority 
in Jewish Palestine of the early Roman period is highly contentious, and this casts doubt 
on whether the rabbis would have been able to monopolize control of the calendar and 
impose their decisions about the new month on the Jewish communities of Palestine and 
beyond. It is also guestionable whether the procedure described in #2XH could have been 
observed in all its details: on practical grounds, for example, the feasibility of a system of 
communications through a chain of beacons (as described in #R£ 2:3—4) seems some- 
what unlikely.* The trend in recent scholarship is to view not only this particular account, 
but indeed the Mishnah in general, as legal and prescriptive rather than historical and de- 
scriptive. The literary characteristics of legal narratives such as in #2RH have been empha- 
sized, in particular, by Moshe Simon-Shoshan, suggesting that this text should be read as 
literature rather than as history. 

But even ifa somewhat fictitious narrative, the new moon procedure described in 7AH 


must have had at least some relation to the social and cultural context in which it was com- 
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posed; for it is only in relation to this context that the narrative would have made sense to 
the authors and recipients of the Mishnah, and that it would have drawn its legal authori- 
ty—whether theory or practice—and its conceptual meaning. In this article, accordingiy, 
I propose to interpret the rabbinic new moon procedure in relation to what is known of 
other lunar calendars in Antiguity. Comparison of the rabbinic new moon procedure to 
the Babylonian and other ancient lunar calendars will enable us, in the first part of this 
article, to appreciate the unigue peculiarities in the rabbinic new moon procedure. In the 
second part of this article, an attempt will be made to explain these peculiarities in rela- 
ton to the social, historical context within which the rabbis would have been operating. 1 
shall argue that by devising this unigue procedure, the Mishnah and other rabbinic sources 
were making implicit, socio-political claims that were critical to the rabbinic movement 
and went well beyond the narrow guestion of how the Jewish calendar was (or should have 
been) reckoned. 

In historical terms, the evidence of ancient literary and epigraphic sources (outside rab- 
binic literature) suggests that all Jews in the first few centuries of the Common Era deter- 
mined the dates of their festivals according to a lunar calendar, and that this calendar was 
based on empirical sightings of the new moon; but the procedures that were employed are 
largely unknown. There is evidence in Talmudic literature that rabbinic courts applied the 
Mishnaic new moon procedure, or at least some form of it, as late as the fourth century 
CE,* which suggests that to the rabbis this procedure was not merely theory. But evidence 
of other, non-rabbinic Jewish calendars suggests that rabbis were not in sole control of the 
Jewish calendar in Palestine, and certainly not in the Diaspora. Palestinian and Diaspora 
communitics determined the calendar independently from one another, which could lead 
to considerable variety and to festivals being celebrated by different Jewish communities 
on different dates.7 

The account of the new moon procedure in #RH is the only description we have of 
how a Jewish calendar, in Antiguity, might have been determined and reckoned; indeed, it 
is the only ancient source 1 know that describes, in any meaningful detail, the workings of 
an emypirical lunar calendar. Cuneiform sources provide us with some information about 
the Babylonian calendar, as we shall presently see, but only sporadically and without any 
continuous narrative such as is found in #RH. The unigueness of the Mishnaic account 
is perhaps an indication, in itself, of the peculiarity of the rabbinic new moon procedure. 
Rather than assuming this procedure as 'typical” or as representative of what would have 
been the norm for Jewish or other ancient lunar calendars, 1 would like to argue that the 
Mishnah was promotinga procedure that was guite different and guite original. 


Babylonian and Rabbinic New Moon Procedures 


A very different conclusion was reached by Ben-Zion Wacholder and David Weisberg, a 
Jewish historian and an assyriologist, in a seminal article of 1971 where they compared the 
calendar and new moon procedures of the Mishnah with those attested in ancient Meso- 
potamia.* They argued that the procedures apparent in cuneiform sources for sighting the 
new moon and declaring the beginning of the month were so similar to those of the rab- 
binic calendar that the latter must have been in direct, historical continuity with the much 
carlier calendars of the ancient Near East. This article has been very influential, but in this 
present paper 1 shall take issue with it. In actual fact, the only common features between 
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the Babylonian calendar—which was dominant in Mesopotamia in the first millennium 
BCE—and the Jewish, rabbinic calendar is that both were lunar and based on new moon 
sightings, both allowed only 29 or 30-day months, and that the Jews, like all Aramaic- 
speakers in the late antigue Near East, used Babylonian month names. But in all other 
respects—especially in matters of procedure—the calendars were very different, as we shall 
presently see. 'This will cast serious doubt on the extent to which the rabbinic calendar may 
be regarded in continuity with earlier Near Eastern calendar. 

The Babylonian calendar, during the first millennium BCE, was the most widely used 
calendar in Mesopotamia and in the Near East, because the great Near Eastern empires of 
the Assyrians, Babylonians, Persians, and eventualIy Seleucids (Hellenistic), adopted and 
disseminated it as their official, imperial calendar. 'The structure of this calendar, such as 
the names and seguence of its months, is well-known; although month lengths were not 
fixed but variable, it is reasonably certain that months could only count cither 29 or 30 
days. The determination of the length of the month, and thus of when the new month 
should begin, was important not only for cultic and astrological reasons,” but also for eco- 
nomic purposes and for the imperial administration. Yet in spite of the great wealth of 
astronomical cuneiform sources that have survived, surprising|y little is known about how 
Babylonian months were set: more precisely, how and by whom the length of each month 
was determined, and who decided when the new month began.” 

The evidence, which Wacholder and Weisberg partially presented and which I shall 
review in some detail, is restricted almost entirely to letters from astrologers to the Assyrian 
kingof the neo-Assyrian period (cight-seventh centuries BCE), a whole millennium before 
the Mishnah was composed—which immediately highlights the difficulty of establishing 
historical continuity between them." These letters revcal that in the neo-Assyrian period, 
the beginning of the Babylonian month depended to a large extent on experts variously 
called in modern scholarship “scribes, 'scholars; or 'astrologers, who were cither temple 
officials or directly associated with the imperial court.” In these letters, the astrologers 
reported to the king when they had sighted the new moon; the purpose of these letters 
was, it seems, to establish the beginning of the new month. If the new moon sighting was 
uncertain or problematic, the king was expected to decide whether or not to accept it, and 
hence, when the month should begin, whether after 29 or 30 days of the outgoing month. 
This is evident, for example, in a letter of the astrologer Bullutu to the Assyrian king; 


We watched on the 29th day;'? the clouds were dense, we did not see the moon. We watched on the 
30th day; we saw the moon, (but) it was (already) very high. The (weather) of the 29th day has to do 
with it. What is it that the king my lord says pi 
Bullutu is saying that if not for bad weather, the new moon should have been sighted on 
the 29th, because when it was actually sighted on the next evening, it was clearly no longer 
new. His guestion to the king is whether the month should begin when the moon was actu- 
ally sighted or rather when it should have been first visible. 

Sometimes the kings decision would depend on comparing new moon reports from 
different cities. The following letter was probably addressed to King Assurbanipal (669- 
633 BCE) from one of his lcading astrologers: 


To the king, (my lo)rd: your servant Adad-(&umu-uşur|. Good health to the king, (my lord)! ... 1 ob- 
served the (crescent of the) moon on the 30th day; it was high, (too) high to be (the crescent) of the 
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30eh. Its position was like that of the 2nd day. (So) if it suits the king, my lord, the king should wait 
for the report from Assur before fixing the date. Perhaps the king, my lord, will say: “Why didn't you 
decide (about the matter)” Am 1|...J? The king should (ask) the scri|bes): the days...” 


Another letter provides further evidence: 


... (There were) clouds. We did not (see) the moon, probably because of the cl(ouds). The king, my 
lord, should send messeng(ers) to the cities of Assur (and) Arbela, to go (and) find out definitely 
about the m(atter), (and to inform) guickly the king, my lord. (The report) of (Calah) ...1“ 


Other letters confirm that reports of new moon sightings were freguently sent from vari- 
ous Assyrian cities (Assur, Arbela, etc.) to the royal court at Nineveh, some coming from 
even as far as Babylonia. It is unclear whether reports from other cities were sent as a mat- 
ter of course, or only on demand. The letter of Adad-$umu-uşur implies that a report from 
Assur was anyway expected, but the last letter cited implies that reports from Assur and 
Arbela needed to be actively sought. 

The decision-making process that led to the determination of the beginning of the 
month is not clearly or explicitly described in these letters, but the relationship between 
astrologers and the king was obviously crucial. 'The astrologers—many of whom, in the 
neo-Assyrian kingdom, were directiy employed by the king—vwere apparently invested 
with the responsibility, which also means the authority, of observing the new moon and 
communicating their observations to the king (this is certainly the case of the astrologers 
based around the royal court in Nineveh, from whom we have a large number of letters 
informing the king whether or not the new moon was sighted). But the ultimate decision, 
especially in doubtful cases, was taken by the king, as the letter of Bulluçu (cited above), 
for example, makes clear. 

The end of theletter of Adad-Sumu-uşur suggests that sometimes the king would try to 
hand over the decision to his astrologers, a responsibility which astrologers would be re- 
luctant to accept. But in some cases, astrologers were more assertive. Thus, the Babylonian 
astrologer Ağaredu the Younger wrote: 


On this 30th day (the moon became visible|. The lord of kings will say: “Is (the sign?) not affected?” 
The moon disappcared on the 27th; the 28th and the 29th it stayed inside the sky, and was seen on 
the 30th; when else should it have been seen? It should stay in the sky less than four days, it never 
stayed four days.7 


Ağaredu is justifying his new moon sighting on the 30th (i.e. end of 29th) on the grounds 
that after the last sighting of the old moon, the moon could not have remained invisible 
(in the sky”) for as much as four days. The tone of his letter appears to be polemical: ci- 
ther against some other astrologer, or perhaps even against the king himsel£. In any case, 
Ağaredu asserts his astronomical expertise and expects the king to respect it; in this letter, 
the king is not invited to express his own opinion. The sources thus suggest that the rela- 
tionship, in calendar matters, between the king and astrologers was complex and varied. 
The involvement of both the king and his astrologers in setting the beginning of the 
month gave this process at once a political” and an astronomical or scientific character. 
But as courtiers or temple officials, the astrologers were politically significant in their own 
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right. Moreover, astronomical observation, astrological omens, royal policy, and royal ad- 
ministration, were all closely interrelated, in such a way that it would be misleading in this 
context to treat 'politics' and “science” as neatly distinct. The political significance of the 
nco-Assyrian new moon procedure is particularly evident from the freguent dispatch of 
new moon reports from the cities of the empire to the royal court, which was executed by 
astrologers (as we have scen above) but also in some cases by imperial officials (e.g. Mar- 
tar, King Esarhaddon's agent in Babylonia).'# Inasmuch as the month was determined on 
the basis of new moon reports from all over Mesopotamia, the calendar which the Assyrian 
king controlled was intended to represent a common time-frame for all the cities of the 
empire. Not only did this procedure embody the centralizing force of the king over the cit- 
ies of the empire, but it also turned the standard Babylonian calendar into a truly imperial 
calendar. 

In contrast to all this, the new moon procedure described in Mishnah Rosh Hashanah 
and other rabbinic sources had ncither the “political nor the Scientific character of its 
Babylonian counterpart. In terms of the 'political, to begin with, the Jewish calendar as 
described in rabbinic sources was not controlled by astrologers or a king, but by a rabbinic 
court. The rabbis who composed this court are presented in rabbinic literature as scholars 
and occasionaliy as judges, but never as kings or political rulers. Indeed, most present-day 
scholars are of the view that the Palestinian-based rabbinic movement of the Mishnaic pe- 
riod (late first — carly third centuries CE) was of marginal political significance. As in any 
province of the Roman Empire, those who ruled over Palestine were the Roman imperial 
administration, the city councils, and the local aristocracies that manned them; the rabbis, 
in contrast, were hardiy invested with the powers and functions of political rule.” 

In this respect, the rabbinic new moon procedure differed not only from the Babylonian 
calendar, but also from most lunar and other flexible calendars in the ancient world. Most 
ancient calendars, indeed, were set and determined by politicians or political rulers. In the 
Greek city-states, the months and years of the Greek lunar calendars were determined by 
the city councils and their magistrates; in the Roman Republic, intercalations were initi- 
ated by the ponfifex maximus and the pontifical college—a priestly body, but elected from 
the senatorial class and in a high position of political influence; and in monarchical states, 
of course, the calendar was controlled by the king (e.g. Alexander the Great, who is report- 
ed to have tampered with the calendar on several occasions).” Control of the calendar and 
of the length of months and years gave political rulers the means of controlling economic 
activity, state administration, religious cult, and in some political systems, their own ten- 
ures of office—often to their personal advantage. In most ancient societies, conseguentily, 
the calendar was a fundamentally p0/ic4/ function. The rabbis” usurpation—according to 
the Mishnaic narrative—ofa function that was normally reserved, in the ancient world, for 
political rulers demands an explanation, and will be discussed in more detail below. 

Babylonian and rabbinic new moon procedures also differed in the evidence on the 
basis of which the calendrical decisions were reached. As we have seen, the Babylonian new 
moon was determined, at least in the neo-Assyrian period, on the basis of written reports 
of expert astrologers, which were regularly sent and submitted to the king. The rabbinic 
month, in contrast, was determined on the basis of oral reports by ordinary, lay members 
of the public. The guality of information provided by these witnesses was much inferior 
to that of Mesopotamian astrologers, who had sufficient expertise to advise, for example, 
on whether the moon was seen at the expected altitude or at the expected time (as we 
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have seen above). The non-expert nature of new moon reporting in the rabbinic procedure 
needs to be emphasized, as it had an important impact on the rabbinic procedure itself. 
Unlike Mesopotamian astrologers, witnesses in rabbinic courts were treated as potentially 
unreliable and needed, therefore, to be verified through a procedure of interrogation, to 
which 1 shall now turn.?' 


The Interrogation of Witnesses: Astronomy and Integrity 


In this section, I shall argue that the interrogation of witnesses in the rabbinic new moon 
procedure—as presented in rabbinic sources—was designed to verify their personal in- 
tegrity rather than the astronomical plausibility of their new moon reports. This suggests 
that the rabbinic new moon procedure was not scientific (just as it was not political”) but 
rather, as 1 shall discuss further on, 'judicial 

This is not to say that astronomical plausibility counted for nothing in the rabbinic 
new moon procedure: guite on the contrary, reports of new moon sightings could be re- 
jected if they were deemed astronomically implausible. For example, the famous conflict 
between Rabban Gamaliel and Rabbi Joshua about the date of the Day of Atonement 
arose when witnesses had reported secing the new moon on the 30th but not on the 31st; 
the rabbis” initial disagreement was only about the astronomical plausibility of this report 
(RH 2:8—9). It is true that their conflict was eventually resolved with the argument that 
a rabbinic court—R.Gamaliels—had the authority to decide when the month began, even 
on the wrong time. But this argument, which is formulated elsewhere as a self-standing rul- 
ing,” does not mean that the rabbinic court has a free hand to decide what it wants: for the 
very same sources emphasize that new moon sightings must determine, in first instance, 
the courts decisions.” The point I am making, therefore, is not that the rabbinic calendar 
ignores empirical reality—as has been recently argued”*—but only that its procedure for 
verifying the empirical reality is focused on the integrity of the witnesses rather than on 
strictly astronomical criteria. 

The interrogation of the witnesses, in the Mishnaic narrative, consists of the following 
guestions: 


Say, how did you see the moon: before the sun or after the sun?'lo its north or to its south? How high 
was it? Where did it incline? How wide was it? (RH 2:6) 


These guestions relate to the shape and position of the new moon; but in astronomical 
terms, they are unclear and open to several interpretations. This lack of clarity suggests, in 
itself, a rudimentary level of astronomy;” and as 1 shall now explain, it is unlikely— partiy 
because of their unclarity— that these guestions could have helped to identify erroneous or 
false new moon reports. The correct answer to the first guestion, as the Mishnah goes on 
to state explicitly (2X4 2:6), is after the sun? because the new moon is always behind the 
sun and never ahead of it (and thus, the new moon sets typically one hour after sunset); 
but this is likely to have been common knowledge, and therefore, the guestion could only 
have served to expose very grossly erroneous moon sightings.” 'The next two guestions 
might have reguired some astronomical knowledge on the part of the examiner: thus, the 
examiner Would have needed to have known whether, at the time of the sighting, the moon 
was to the north or the south of the sun, and at what height or altitude above the horizon. 
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However, 'north' and south of the sun can be defined, astronomicalIy, in several ways, and 
the answer to this guestion, just as the answer to the guestion of the moon's altitude, is like- 
İy to have depended very critically on the exact time when the moon was sighted—which, 
in normal circumstances, witnesses would not have been able to measure.” In astronomical 
terms, therefore, the second and third guestions are unclear and would have been difficult 
for anyone to answer in a precise or meaningful way; it is difficult to know what they could 
have achieved by way of astronomical verification.“ The fourth guestion, “where did it 
incline? probably means guite simply whether the convex (or outer) side of the new moon 
crescent was to the left or to the right; but in the northern hemisphere, the latter is always 
the correct answer—so again, like the first guestion, this guestion is rather elementary and 
would only have exposed very grossly erroneous moon sightings. Finally, the guestion “how 
wide was it most probabiy refers to the size of the new moon crescent;” but in the absence 
of precise measuring instruments, the witnesses could hardiy have been expected to return 
an accurate and verifiable measurement of the crescent's size, and hence one wonders how 
effective this guestion could have been— just like the first four guestions—for purposes of 
astronomical verification. 

The continuation of this same passage (#RH 2:6) revcals, in fact, that these guestions 
were not designed, primarily, to expose astronomical implausibilities in the witnesses” new 
moon reports, but rather to verify that their testimonies were mutually consistent:” 


And after that, they would bring in the second (Wwitness) and interrogate him. If their words were in 


agrecment, their testimony was accepted. (RH 2:6) 


In astronomical terms, the agreement of the witnesses would not have proved much about 
the truth of their testimony. This is because the answers to the first and fourth guestions 
are so obvious, as we have seen, that witnesses are hardiy likely to have disagreed; whereas 
for the second and third guestions (north or south, and altitude), it would not have been 
possible for witnesses to corroborate each other unless they had sighted the new moon 
at exactly the same time (which means, in practical terms, together). However, this pas- 
sage makes it clear that the agreement of the witnesses itself—regardless of astronomical 
considerations—is considered sufficient to establish the witnesses' integrity.” 

The same can be inferred from a parallel passage in the roughly contemporary Tosefta 
(early third century CE), where the third guestion (altitude) and a variation on the fourth 
gucstion are presented in alittle more detail: 


If one (0f the witnesses) says 'I saw it two goads high) and the other says “three, their testimony is 
valid. If one says “three” and the other says “five, they cannot be joined together, but one (0f them) 
can be joined to others. 

If one says 'I saw it leaning” and the other says 'I saw it upright; they cannot be joined together, but 
one (of them) can be joined to others. (RH 2:2, Zuckermandel ed. p. 210) 


It is unclear how the goad, which is attested in later sources as a standard linear measure- 
ment, is meant here to be used for the measurement of celestial angles.** However, the 
astronomical accuracy of the witnesses” report is not what matters in this passage. The 
veracity of their report is not established on the basis of known astronomical facts—e.g. 
the rabbinic courts knowledge of the moon's altitude at the time of the reported sighting, 
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or their knowledge of the crescents inclination—but only on the basis of whether the wit- 
nesses are in agreement with one another. Indeed, if they are in disagreement, it is sufficient 
for one of the witnesses to find a third person (or 'others') who agrce(s) with him. All that 
counts, therefore, is the witnesses' agreement. 

Particularly interesting, in the Tosefta passage, is the ruling that a disagreement of two 
and three goads (in the witnesses” report of the moon's altitude) is negligeable and insignif- 
icant, whercas a disagreement of three and five goads is significant and invalidates the tes- 
timonics. This finds an exact parallel in the context of criminal judicial procedure, where 
witnesses are interrogated about the date and time when the incident was witnessed: 


If one says 'on the second of the month and the other says 'on the third, their testimony is valid, 
because one may know that the month was intercalated and the other noPi ...;butifone says 'on the 
third” and the other 'on the fifth) their testimony is invalid. 

If one says at two hours” and the other says 'at three hours, their testimony is valid; but if one says 'at 


three” and the other 'at five; their testimony is invalid. (2Saxhedrin 5:3) 


This whole method of verification, indeed—which consists in interrogating the two wit- 
nesses separately, and then checking whether their testimonies corroborate each other—is 
not specific to the new moon procedure, but standard, according to rabbinic lav, in all civil 
and criminal litigation.” This is precisely what valorizes the interrogation of witnesses in 
the new moon procedure, in spite of its astronomical inadeguacy. The purpose of the in- 
terrogation is not to verify the astronomical plausibility of the witnesses” reports—which, 
as we have seen, would not have been very effective—but rather to establish the witnesses” 
integrity through a standard judicial procedure. In this respect, the verification procedure 
ofthe new moon witnesses is not astronomical, but primarily judicial. 


A Owasi-Judicial Procedure 


The udicial nature of the interrogation of new moon witnesses leads us to consider, 
more generaliy, the strikingly judicial character of the rabbinic new moon procedure as a 
whole—a peculiarity of the rabbinic calendar which has been largely ignored in modern 
scholarship. 

The entire new moon procedure in #7RH has the likeness of a trial. It is closely mod- 
elled on rabbinic judicial procedures that appcar elsewhere in the Mishnah, especially in 
tractate Sanhedrin. The rabbinic body that determines the new month is called, in the 
Mishnah, a bei? din (lit. “house of law i.e. judicial court); its leader is xosh be? din (head of 
the court —RH 2:7). This court must be composed of three judges, as for all civil cases 
and for some criminal trials (those that do not involve capital punishment: #2Sanhedrin 
1:2). Asin all trials, the verdict must be based on the testimony of two witnesses; even if the 
court itself saw the new moon, two of its members must detach themselves from the court 
(and if necessary, more judges must be co-opted to make up the guorum of three), and they 
present themselves to the court as witnesses (RA 3:1). Asin all trials, the witnesses need 
to be valid: this excludes relatives of one another, people disgualified on various grounds 
of immorality, slaves, and women (RH 1:7—8).5 Asin all trials, the witnesses are inter- 
rogated separately, to verify that they corroborate cach other (RH 2:5—-6—as we have 
seen above). As in all trials, the procedure must be completed in daytime (RH 3:1), and 
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there are rules in the Palestinian Talmud about which judges— junior or senior— express 
their opinion first.” Asin all trials, the Mishnaic procedure concludes with the head of the 
court declaring his verdict: “It (the month| is sanctified!; and all the people responding; 'I 
is sanctified, it is sanctified!38 

In spite of all this, rabbinic sources seem to recognize that the determination of the 
new month is not a real trial, and that the judicial character of its procedure is, in some 
ways, contrived. This explains why exceptions to normal judicial rules, some guite radi- 
cal, are in certain cases allowed. Thus according to Rabbi Shimon, the testimonies of two 
relatives (such as father and son) are acceptable for the new moon (#7RH 1:7)—whereas 
in normal judicial procedure, relatives would be unanimously rejected as invalid (4X4 
3:4). Even more striking is the unanimous ruling in several sources that if the new moon 
was “sanctified” without witnesses, or if the witnesses were later found to be false, the new 
moon declaration remains retrospectively valid.” Such a concession, in a normal judicial 
setting, Would be totally inconceivable, as it would make no sense for a court to rely on the 
evidence of false witnesses. But the acceptability (ex pos4 facto) of false witnesses in the new 
moon procedure is not so surprising; for this is no real trial—it is a trial without litigants 
and without accused. 

The make-believe, guasi-judicial character of the new moon procedure betrays more 
fundamental problems about its origins, justification, and rationale. The origins of this 
procedure, whether Biblical or from some other source, are unclear even in rabbinic terms: 
the procedure is not supported, in the entire corpus of rabbinic literature, by any halakhic 
(legal) explanation or #idrash (scriptural exegesis). Although the procedure is distinctly 
rabbinic, in that it conforms largely to the judicial procedures that halakhic sources lay 
down elsewhere for civil and criminal trials, hardly any explanation is given in rabbinic 
literature as to why a judicial procedure should be adopted and followed for the determina- 
tion of the new moon.” 

The judicial pretences of the new moon procedure are strange not only in rabbinic 
terms, but also in relation to other calendars in the ancient world. In the context of other 
ancient calendars, judicial procedures are unattested and would have appeared completely 
out of place. In the neo-Assyrian kingdom, as we have seen, the beginning of the month 
was decided by the king on the basis of written advice from his astrologers; there was noth- 
ing judicial about this procedure. Less is known about other calendars, but an Athenian 
inscription from the fifth century BCE gives us a glimpse of how intercalations were de- 
cided in the Athenian p0/5s: this inscription, a decree issued by the Box/e (city council) and 
the Assembly, concludes with a motion proposed by Lampon, an influential politician of 
late fifth-century Athens, which includes, among other points, that the next archon (i.e. 
the magistrate or leader of the city, elected for the next year) should intercalate a second 
month of Hekatombeon.* The inclusion of this motion in the text of the decree signifies 
its ratification by the Boule and the Assembly. What would have followed, one presumes, 
was in due course a formal announcement of the intercalation by the incoming archon. 
This isalla purely political procedure—there is nothing judicial about it. 

Another new moon procedure appcars with reference to archaic Rome, but only much 
later in Macrobius' Sa?urnalia (late fourth — carly fifth centuries CE). Referring to a period 
when the Roman calendar was still Lunar, Macrobius describes how the new moon would 
be sighted each month by one of the minor pontiffs. The minor pontiff reported his sight- 
ingto another, more prominent member of the pontifical college, the rex sacrorum (king of 
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sacrifices ); they both made a sacrifice to mark the beginning of the month, and announced 
to the assembled people how many days were to elapse between the kalends (beginning of 
the month) and the nones.“ Whatever the historicity of this account, it says something of 
what was expected, in late Antiguity, of a lunar calendar. The procedure described by Mac- 
robius is a mixture of political and cultic; again, there is nothing judicial about it. 

In short, the judicial, or rather make-believe judicial character of the rabbinic new moon 
procedure stands out as unigue in the ancient world, as well as being poorly explained or 
justified in rabbinic literature itself. It calls, therefore, for an explanation. 


Social Context: Rabbinic Courts and City Councils 


The uniguely judicial character of the rabbinic new moon procedure was clearly related 
to the socio-political status of the rabbis who controlled it. As mentioned above, nearly 
all other ancient calendars were controlled by politicians and political rulers, who natu- 
rally employed political procedures; but the rabbis of Palestine were not political rulers, 
and therefore, their calendar procedures could hardly have been 'political” This raises the 
guestion, however, of how and why the rabbis came to be in control of the Jewish calendar 
in Palestine—if indeed they ever did. In this section I shall investigate, from a historical 
perspective, how and by whom the Jewish calendar was controlled in Palestinian society. It 
is in relation to this social context that we will appreciate how and why the rabbinic new 
moon procedure—whether practice or mere theory, and with all its judicial peculiarities— 
was conceived. 

Let us go back in history, and consider who controlled the Jewish calendar in Judaca 
in the centuries leading up to the rabbinic period. Under the great Near Eastern empires 
of the first millennium BCE, especially of the Achaemenid (sixth-fourth centuries) and 
Seleucid dynasties (third-second centuries BCE), the Jews appcar to have simply adopted 
and used the official imperial, Babylonian calendar, for their own purposes; this calendar 
would have been set, at least in principle, by the king or the imperial administration, and 
may not have needed the input or interference of any Judacan political authority. After the 
defcat and withdrawal of the Seleucids from Judaca in the mid second century BCE, the 
evidence is patchy, but we may assume that control of the calendar in Judaca passed into 
the hands of the local, Hasmonacan dynasty. The Hasmoncan rulers were called at various 
times 'ethnarchs' and “kings'** but also held the position of high priests in the Jerusalem 
Temple, which makes them all the more than likely to have been responsible for setting the 
calendar of Judaea and the Jews. When in 37 BCE Judaea came under the rule of Herod, a 
non-priestİy king, control of the calendar may well have remained in the hands of the high 
priest; and this arrangement could have been maintained during the period of direct Ro- 
man rule, from 6 CE to 70 CE.” Alternatively, the calendar might have been controlled in 
this period by a Judacan council of elders or Sanhedrin (provided a permanent and weli- 
defined institution of this kind was really in existence).* 

After the destruction of the Temple in 70 CE and the collapse of the high priesthood, 
of the Sanhedrin (if it ever existed), and indeed, of any form of central Jewish political 
authority, control of the Jewish calendar is likely to have become an issue: who, from this 
point onwards, would have taken it over and determined the dates of Jewish new moons 
and festivals? Modern historians have assumed that it was the rabbinic court that took care, 
from this point onwards, of the Jewish calendar.” This is actually a traditional view, which 
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is based entirely on an assumption, in rabbinic sources, that rabbis had controlled the cal- 
endar even before 70 CE. However, it is most unlikely that a function that had always been 
reserved to political rulers or to figures of high political influence—in ancient Israel, in the 
province of Judaca, as well as throughout the ancient world—should have been handed 
over after 70 CE to individuals who were neither politicians nor rulers. 

The only local, political authorities in Palestine to have survived the debacle of 70 CE 
were the city councils, and it is they who should be expected to have taken over control 
of the Jewish calendar. The role of the city council and magistrates in setting and running 
the calendar(s) of the city and its territory was a well established tradition in the Greek 
and Hellenistic world, and Judaca/Palestine was no exception. In the first century CE, the 
largely 'pagan' or “Greek' cities of the Palestinian coastline, Gaza, Ascalon, and Caesarca, 
reckoned their own, distinctive calendars independently from one another. Caesarea may 
have done so since its foundation under the reign of Herod, whilst Gaza and Ascalon had 
begun setting their own calendars much carlier, ever since the end of Seleucid rule. It is 
natural to expect that after 70, the predominantly Jewish cities of inland Palestine (espe- 
cially Lod, 'Tiberias, and Sepphoris) would have scen it as their prerogative, indeed respon- 
sibility, to take over control of a Jewish calendar that could no longer be set by the high 
priesthood in Jerusalem Temple now that it had been destroyed. 

That city councils took charge of the Jewish calendar in Judaca/Palestine after 70 CE 
is difficult to prove, especially on the basis of rabbinic sources that seek to promote the 
contradictory view that the Jewish calendar was controlled entirely by rabbis. Neverthe- 
less, some passages in the Palestinian Talmud suggest that the reality differed somewhat 
from the rabbinic ideal. The Palestinian Talmud was redacted somewhat later than the 
Mishnah and the other carly third-century sources we have been considering, but the rel- 
evant passages in the Palestinian Talmud refer to events of the early second and carly-mid 
third centuries CE, and even if their historical authenticity is guestioned, city councils 
are highiy unlikely to have been less powerful in the second-third centuries than in the 
late fourth, when the Palestinian Talmud was redacted. Nevertheless, the evidence remains 
overali limited. 

The first possible source of evidence is a story told in the Palestinian Talmud ofa Shaz- 
kar, head of the city of Gadara (south-cast of the Sea of Galilee), intercepting the new moon 
witnesses on their way to R.Gamaliel's court; the latter responded by having him removed 
from his headship.* Whether “head” (yoh), presumabiy eguivalent to the Greek archon, 
means leader of the city council or perhaps only of the Jewish community of Gadara, this 
story suggests a conflict between rabbis and civic or communal authorities over control of 
the new moon procedure— even if, as we are told here, the rabbi eventualiy prevailed.” 

In the following passage of the Palestinian Talmud, where city councils are explicitly 
mentioned, it is the city councils who appear to have had the upper hand: 


R.Yohanan said: If they mention you for (candidature to) the boyle |city council), let the Jordan be 
your frontier.” 

R.Yohanan said: One may appcal to the authorities for exemption from the boyle. 

R.Yohanan said: One may borrow at interest for ... the sanctification of the month. 

R.Yohanan used to go into the synagoguc in the morning, collect the crumbs, cat, and say: 'May my 


lot be with he who sanctified the month here (last) evening”? 
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This passage, a list of four traditions of or about Rabbi Yohanan (carly-mid third century 
CE), occurs in the context of a reference in the Mishnah to a meal that was held 'at the in- 
tercalation of the month” (/4Sanhedrin 8:2). The tradition that concerns us most is the last. 
The first two traditions seem out of context, as they do not relate at all to the intercalation 
or the calendar; but 1 think that their incongruous inclusion in this passage is significant 
and has an explanation. The story at the end suggests that Rabbi Yohanan was somehow 
excluded from a meal that had taken place, the day or night before, in a synagogue; at this 
meal, they had 'sanctified the month —the same phrase used, elsewhere, by the head of 
the rabbinic court to declare the beginning of the new month.” Yet it seems unlikely that 
R.Yohanan—probabiy the most important rabbinic sage of mid third-century Palestine— 
was excluded from the calendrical rabbinic court, especially as he is mentioned elsewhere 
in the Talmud as a member of it.”*'The insertion at the beginning of this passage of tradi- 
tions about the 404/e suggests rather that this was an assembly of the city council, that had 
gathered in the synagogue to hold a festive meal and sanctify the month. R.Yohanan— 
who carlier in this passage, paradoxically, had recommended exemption from or evasion 
of the bowle—regretted his exclusion from it. This story suggests that 'sanctification of the 
month was not really the monopoly of the rabbis. Calendar decisions could be taken by 
other authorities, perhaps the city councils, from which even great rabbis like R.Yohanan 
were excluded. 

The story also suggests that the Jewish, communal practice of new moon mcals' (also 
known as Sanctification of the moon/month' or “intercalation of the month” meals), which 
are freguently referred to in early rabbinic sources (from the carly third century and later), 
could involve in practice, at least in some cases, a decision-making procedure of determina- 
tion and declaration of the beginning of the month, which was distinct from (but func- 
tionaliy similar to) the procedure ascribed to the rabbinic court.” 1 propose to differ from 
the dominant, modern scholarly interpretation of these 'new moon meals, which considers 
their purpose to have been only to celebrate and publicize the date of the new month that 
had been determined, beforehand, by the rabbinic court.” 'This passage is not the only 
evidence, in fact, that new moon meals were a forum in which the beginning of the month 
could be decided. The liturgy for new moon meals, as presented at least in later Palestin- 
ian sources, includes the declaration “sanctified is the moon!'—exactly the same phrase as 
attributed to the rabbinic court, at the conclusion of the rabbinic new moon procedure, 
in #RH 2:7 —suggesting that the new moon decision was taken at these meals.” The pro- 
cedure implicit in new moon meals is guite different from the new moon procedure of 
mRH.'They are meals, not trials, and witnesses are never mentioned; it is possible that the 
participants at the meals are expected to sight the new moon themselves. The location of 
the meals appcars, in some passages, to be synagogues,” and in a few places there are refer- 
ences to city councillors, although rabbis also sometimes appcar.” 

The practice of using new month meals as the occasion for deciding the beginning 
of the month—in contradistinction to the rabbinic new moon procedure described in 
mRH—may have been widespread. In the story of R.Yohanan cited above, it was presum- 
ably the &ow/e of Tiberias, R.Yohanans home city, that gathered for the new month meal 
and sanctified the month” But the same could have been occurring simultaneously in oth- 
er large cities in Palestine with sizeable Jewish populations, such as Sepphoris and Lod, 
where common meals could egualIy have been held to determine the beginning of the new 
month. In this manner, the city councils of Palestine would have combined the Hellenistic 
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traditions of archontic calendar control, bouleutic common dining,“ and the Jewish, pos- 
sibly Biblical tradition of festive, new month meals.“! 


The Rabbinic Procedure: From Dissidence to Mainstream 


The picture that emerges is one of a rabbinic court in competition with city councils over 
control of the Jewish calendar. Even i£, as the Mishnah and other rabbinic sources indicate, 
the rabbis laid claim on the Jewish calendar, Jewish city councils had a stronger claim over 
it, because in Judaca as elsewhere in the Graeco-Roman world the calendar had always 
been controlled by political rulers. Being teachers of Torah did not entitle the rabbis to 
set the dates of the Jewish festivals, because in the context of the ancient world, even cultic 
calendars were normally determined by political rulers. 

The legitimacy of the rabbinic court is more than likely, therefore, to have been an is- 
sue. Rabbinic sources address this in several ways, for example by claiming that the rabbinic 
courts decisions to sanctify the month and intercalate the year were divinely sanctioned.* 
But I would like to argue that the peculiarly j#diciz/, or guasi-judicial, character of the rab- 
binic procedure which I have described in this article, whether a literary/legal construct 
or a reflection of actual practice, was a socio-political statement that constituted, in the 
context of competition from the city councils, a powerful source of rabbinic legitimiza- 
tion. Rabbis were not city councillors or civic rulers—as the R.Yohanan passage (cited 
above) shows, they advocated evasion from the city councils and did not participate in 
bouleutic meals—but they did act as arbiters and judges. A “court of justice” (as opposed to 
a city council) was a locus of social authority in which the rabbis regarded themselves, and 
may have been regarded by other Jews, as entitled to belong. By defining the determination 
of new months as a specifically judicial procedure, rabbis were able to draw the calendar 
into their own space. The judicial procedure was at once a way of appropriating the Jewish 
calendar and of delegitimizing the city councils; it was a way of demonstrating that only 
rabbis could control the calendar. In this respect, the rabbinic court with its peculiar new 
moon procedure was politically dissident and subversive; more than a method of control- 
ling the calendar, it represented to the rabbis a novel, alternative, and source of authority 
in Jewish Palestinian society. 

Asis well known, and as 1 have discussed in detail elsewhere, the rabbinic calendar un- 
derwent considerable change in the course of late Antiguity and the early medieval period. 
The Mishnaic calendar, based on empirical new moon sightings and on the authority of 
a rabbinic court, was gradually abandoned in favour of a calculated, fixed and standard 
scheme that could be reckoned by anyone independently, without resort to any judicial 
procedure or to any rabbinic authority; this is the system still in use today. There are vari- 
ous reasons why this radical change took place, which are beyond the scope of this article 
to discuss in detail. As 1 have explained elsewhere, this change was the reflection of a much 
more general, macro-historical trend that affected in similar ways all calendars in Antig- 
uity.“ In the case of the rabbinic calendar, however, the switch to a fixed scheme may have 
been more specifically influenced by the Christians' invention and adoption of fixed Easter 
cycles in the course of the third-fourth centuries CE; furthermore, a fixed and standard 
calendar responded to the growing need, or rather to what the rabbis of late Antiguity per- 
ceived asa growing need, to enable the large but distantly separated Jewish communities in 
Palestine and in Babylonia to observe the festivals on the same dates.“* 
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I shall only add, however, one general observation. As 1 have shown elsewhere, the most 
significant changes in the rabbinic calendar, that eventually led to the rise of a fixed calen- 
dar scheme, occurred in the third-fifth centuries CE. This was a period of decline of the 
city councils in the Roman Empire, and of the political ascendance, instead, of religious 
leaders such as Christian bishops and Jewish patriarchs.9 'The gradual abandonment of 
judicial new moon procedures, which as I have argued in this article had been designed by 
rabbis in competition to city councils, and the switch instead to a fixed calendar, reflects 
perhaps a change in the socio-political status and authority of Jewish patriarchs and rab- 
bis in late antigue Palestine. This normalization of the rabbinic calendar in late Antiguity 
reflects, in a certain way, the more general process of normalization of the rabbinic move- 
mentin this period, from dissidence and marginality to mainstream and authority in Juda- 
ism and Jewish society. 


Notes 


1. #RH1:3-3:1; in English translation, Danby (1933), pp. 188-191. An carlier version of this paper was 
presented at the AJS Conference 2007; 1 am grateful to Hindy Najman and Ishay Rosen-Zvi for their use- 
ful comments, as well as to Jonathan Ben-Dov for his comments on this present paper. 

2. E.g. Usha (Tosefta RA 2:1, Palestinian Talmud RH 2:1 (57d)), Ein Tav pRH 2:5 (58a), Babylonian Tal- 
mud RH 25a), and Lod (pSanhedrin 1:2 (18c), bHullin 56b). See Safrai (1965). 

3. mRH1:6,1:9,2:S;also:RH2:1. 

Stern (2001), pp. 162-163, 245. 


5. Simon-Shoshan (forthcoming). The new moon procedure described in #4RH is also assumed in other 


b 


carly rabbinic works, although they do not provide a complete, continuous account of it: thus the Tosefta 
expands on some elements of the Mishnaic account, and the Palestinian and Babylonian Talmuds provide 
a commentary on #RH. Laws relating to the Mishnaic procedure appcar also in Sifra E#xor pereg 10. For 
this reason, I shall refer to the Mishnaic new moon procedure more generally as 'rabbinic) and interpret 
itin relation to the full range of early rabbinic literary works (which, it should be added, are no less prob- 
lematic as historical evidence than is the Mishnah). It is only in the later, redactional layers of the Talmuds 
(i.e. late fourth century for the Palestinian Talmud, and sixth century for the Babylonian) that other pro- 
cedures for determining the month (in particular, the use of fixed calendar schemes) begin to emerge (sce 
end of this paper and Stern 2001). 

6. A number of rabbinic personalities from the second — fourth centuries are named in the Tosefta (third 

century) and Palestinian Talmud (late fourth century) as appointed members of the calendar court: 4S47- 

hedrin 2:1, pRH 2:6 (58b), pSanhedrin 1:2 (186), pRH 3:1 (58d), and pAvodah Zarah 3:1 (426). One pas- 

sage suggests the late third-century survival, in castern Galilee, ofa local beacon system to disseminate the 

courts decisions: pRH 2:1 (583). 

Stern (2001). 

Wacholder and Weisberg (1971). 

Beaulicu (1993). 

0. See Steele (2007) and Stern (2008). 


1. There is also some evidence, slightly less relevant to the new moon procedure itself, from the neo-Babylo- 


ece 


nian and early Achaemenid periods (sixth century BCE): see below, note 21. 

12. “Astrologers” are referred to in the sources as /4psarru enüma anu enlil, literally scribes of |the astrological 
compendium)| Enüma Anu Enlil, though this term is relatively rare, and other, more general titles are also 
used. The term tup$ar itself has a broader meaning than “cribe) as it is also used for scholars and high of 
ficials (cf Jeremiah 51:27), and these astrologers were certainly far more than scribes. See further Parpola 
(1970-83), vol. ii, p. xiv, and Rochberg (2010). 

13. This means at the end of the 29th day of the outgoing month. 


14. 


15. 


16. 
17. 
18. 


19. 


20. 


21. 


22. 


23. 
24. 
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Parpola (ibid.), p. 102 (with a judicious interpretation); Hunger (1992), no. 120; and Beaulicu (1993), pp. 
66—67 n. 4, whose translation is cited here. 

Parpola (ibid.), vol. i, no. 119 (also ii, pp. 101-102); id. (1993), no. 225; see also Beaulicu (ibid.). The re- 
mainder of the text is unfortunately lost. The translation of Wacholder and Weisberg (1971) is incoherent. 
Brown (2000, p. 276) rejects any precise dating. 

Parpola (1970-83), vol. i, no. 323. 

Hunger (1992), no. 346. 

Parpola (1970-83), vol. i, no. 290: Mar-iStar informs the king that he sighted the moon on the first (i.e. 
31st of the old month), thus determining the beginning of the month of Du'uzu. 

Goodman (2000), pp. 93-111; Hezser (1997), esp. pp. 353—404; Schwartz (2001), pp. 103-128; and Sat- 
low (2005), pp. 153-158; pace Goodblatt (1994). A figure such as Rabban Gamaliel (11) may be presented, 
in the context of the new moon procedure, as exerting authority over his rabbinic peers (RH 2:8—9), but 
this authority seems not to extend beyond rabbinic circles, and it does not involve the functions normalIy 
associated, in ancient society, with political rule, such as control of the military, taxation, public services, 
etc. 

Greece: Samuel (1972), Pritchett (2001), Hannah (2005). Rome: Rüpke (1995). Alexander: Plutarch, Al- 
exander 16 and 25. The Roman calendar of the Republic, prior to the institution of the Julian calendar in 
46 BCE, was not lunar but consisted of a 355-day year that was irregularly adjusted with the intercalation 
ofa 27-day month. 

There are further differences between the Babylonian and rabbinic new moon procedures, which cannot 
be surveyed in detail here. For the dissemination of new moon decisions, for example, rabbinic sources 
envisage the use of chains of beacons (see above and note 6), which is not attested for this purpose in 
Mesopotamian sources (Beaulicu 1993, p. 72, n. 19). Instead, sources from the neo-Babylonian and/or 
carly Achaemenid periods suggest that official reports about month lengths circulated in Babylonia in a 
haphazard way: there is thus a letter from some temple official to a governor at Sippar asking for a report 
on whether the last month was 29 or 30 days (Beaulicu ibid., pp. 70-71), and another from an official of 
the Ebabbar temple at Larsa to an official of the Eanna temple at Uruk mentioning that he has reccived a 
report that the last month was of 29 days (ibid. pp. 76-7). 

Sifra Emor pereg 10:3: “if they sanctified it but were forced, mistaken, or misled — whence (do we know 
that) it is sanctified? ... if you declared them, they are my festivals, and if not, they are not my festivals' 
(ehe last phrase, which epitomizes the overriding authority of the rabbinic court, is repeated several times 
in the passage like a /e//#201iv). See parallels in RH 3(2):1 (Zuckermandel edn., p. 211), RH 25a. The 
triad forced, mistaken, or misled' is common in carly rabbinic literature, and most probabiy the original 
version of this particular tradition. In the Babylonian Talmud (4RH 25a), however, the term 'deliberate' 
was substituted for forced; and in some manuscripts of RH 3(2):1 'deliberate” was added as a fourth (and 
excessive) term, most probably under the influence of the Babylonian Talmud: see Henshke (2007), p.95 
(Lam grateful to David Henshke for discussing these sources with me). This later, Babylonian Talmudic 
version (sixth century CE?), which suggests that the rabbinic court has the power to ignore de/iberately the 
empirical evidence of new moon sightings, represents a radical change in comparison to the carlier sources, 
and may be related to the gradual fixation of the calendar in the Talmudic period (on which see Stern 2001 
and further below). 

Sifra Emor pereg 10:4-5, with extensive discussions in RH 3:1 (58c) and RH 202. 

I disagrce with Elior (2004), who argues that the Çumran calendar conformed to the “laws of nature” 
whereas the rabbinic calendar was arbitrary and based human judgement (if anything, it should be the 
opposite: see my review in Stern 2005), and with Hayes (2011, pp. 124-128) who argues, following a sug- 
gestion of Daniel Schwartz (and perhaps unduly relying on the Babylonian Talmud version of the ruling: 
see above, note 22), that the Oumran calendar was "realist and the rabbinic calendar 'nominalist, Hayes 
is more guarded than Elior, as she concedes that the rabbinic calendar also comprises a significant Tealist 
element. But Elior's and Hayes categorizations of both the Oumran and the rabbinic calendars are, in my 
view, reductionist and misrepresentative of the fundamentalIy abstract nature of the Oumran calendar on 
the one hand, and the fundamentally empirical nature of the rabbinic new moon procedure on the other. 
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I differ with Wiesenberg (1962), who goes as far as secingin this Mishnaic passage the 'elements of a lunar 
theory” (see further elaboration in his conclusion, p. 195). In this otherwise excellent article, Wiesenberg 
discusses in detail and which much erudition the different interpretations that have been given to these 
gucstions by medieval and modern scholars, deciding in favour of those that he considers astronomicalIy 
most plausible. He does not note, however, that the vagueness and unclarity of the Mishnaic guestions is 
itself significant. 

I am assuming only one possible interpretation of the first guestion; this and other options are discussed 
by Wiesenberg (1962), pp. 174-180. Talmudic sources imply a different interpretation, for which, as 
the Mishnah goes on to state, the answer to the guestion would be egually straightforward (Wiesenberg 
(1962), pp. 193-195). 

lam inclined to accept Wiesenberg's preferred interpretation of the second guestion, based on the Pales- 
tinian Talmud (pRH 2:5 (58a)), that it refers to whether the moon is to the north or the south of the sun's 
azimuth at sunset ( Wiesenberg (1962), pp. 165-170). 

See discussion Wiesenberg (1962), pp. 159-170. 

It does not refer to the moon latitude (as some have argued), an astronomical coordinate which a lay, 
naked-eye observer would never have been able to gauge. For the fourth guestion, Wiesenberg (1962), 
182-8) favours a more sophisticated interpretation which assumes, in my view, an excessive amount of 
astronomical knowledge. But as to the fifth guestion, I am in agreement with Wiesenberg, pp. 156—157. 
In this respect, 1 disagree with Wiesenberg's main argument (sce above, note 25). 

As noted by Wiesenberg himsel£, pp.159—163. 

Further on, the Mishnah mentions that Rabban Gamaliel had pictures of moon crescents in his attic, 
which he used to show to the witnesses and ask: 'did you see it like this, or like that?” (RH 2:8). This pas- 
sage does not clarify, however, whether the intention was to establish the astronomical plausibility of the 
testimonies or only their mutual agreement. 

See bShabbat 12b and Wiesenberg (1962). 

The witness who dates the event to the second of the month knew that the month had been intercalated, 
i.e. that the previous month counted 30 days; whereas the witness who dates the event to the third of the 
month did not (yet) have this information, and assumed the previous month to count 29 days. Both wit- 
nesses, however, agrce on the day when the event took place. 

Civil litigation: #2Sanhedrin 3:6; criminal: ibid. 5:1—4. In both, the verdict normally depends on the the 
testimony of two witnesses 

Note the parallel in 2S47). 3:3—4, with reference to normal judicial procedure. 

First speaker in new moon courts: pRH 2:6 (58a), pSanh. 1:2 (18c); normal judicial procedure in 
mSanh.4:2. 

mRH 2:7. C£ the verdict declaration in #Sanh. 3:7 (for monetary cases), and the verdict announcement in 
6:1 (capital cases). 

#RH 3(2):1; other versions in Sifra Eypor pereg 10:2, pRH 2:8 (58b), 3:1 (58c), the latter explaining that “we 
are not particular about the new moon testimony 

The Babylonian Talmud suggests, but only implicitly and incidentalIy, Psalms 8 1:4-5 as a scriptural source 
for the new moon being determined in a judicial setting (RH 22b, 25b; the inference is typically very 
tenuous). According to another rabbinic source of the same period (Pesigta deRav Kahana 5:15: Braude 
and Kapstein 1975, p. 117), the first month of Israel (in Exodus 12:2) was sanctified when God joined 
Moses and Aaron to form a court of three judges, with the angels Michael and Gabriel as witnesses. But this 
myth of origins still does not explain why the new moon procedure had to be designed as a judicial trial. 
This decree is commonlİy known, in modern scholarship, as the 'First Fruits Decree': /4scriptiones Graecae 
1.3, no. 78, in Meiggs and Lewis (1988), no. 73. Hekatombeon is one of the months of the Athenian calen- 
dar. 

The switch from a lunar calendar to the more familiar, schematic calendar of the Roman Republic (on 
which see above, note 20) is thought to have occurred cither in the mid-fifth or the late fourth centuries 
BCE, although both dates are rather speculative. For the earlier date, see Michels (1967, pp. 121-130) and 
Rüpke (1995, pp. 204-207); for the later date, Humm (2000) and Rüpke (2006, pp. 26-27). 
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Macrobius, Safurnalia 1:15:9-12, partly following Varro, De Lingua Latina 6:27-28 (mid first century 
BCE) who mentions only the announcement of the 'pontiffs, and on that basis derives the word kalen- 
dae from an archaic Latin verb £a/are (to call, to announce). The kalends are the beginning of the Ro- 
man month; the nones originally corresponded, perhaps, to the moon's first guarter (see Rüpke 1995, pp. 
210-214). According to Livy, the minor pontiffs were originaliy called 'pontifical scribes” (22:57:3: seriba 
pontificins), which says perhaps something about thcir original function within the pontifical college, but 
also implies that the title of 'minor pontif? in Macrobius' account is an anachronism, as may well be other 
of its details. On the yex sacrorum, see Rüpke (1995), p. 313 n. 77. 

Schürer (1973-87) i, Nadav (2010). 

Some evidence of priestly involvement in the Jewish calendar before 70 CE appcars in #RH 1:7, albeit in 
competition with a rabbinic court. 

On the elusive identity of the Sanhedrin before 70 CE, and its disappcarance after 70 CE, sce Schürer 
(1973-87) ii, pp. 199-226; Goodblatt (1994), pp. 77-130; and Goodman (2007), pp. 327, 378. 

E.g. Safrai (1965), Goodblatt (1994), p. 207, and Goodman (2000), p. 108. The latter writes, in relation 
to the calendar: “when (after 70 CE| the Temple Sanhedrin could no longer give them (the Jews| certainty 
they accepted the authority of the self-appointed rabbinic Sanhedrin |i.e. court) with relief. 'This was the 
only religious function performed by the rabbis that was genuinely needed by the rest of the Jewish nation. 
This notion that the calendar was somehow unigue and a religious function that only rabbis could perform 
after 70CE is a common misconception, refuted if anything by the existence of local Jewish calendars in 
Diaspora communities (on which see Stern 2001). 

See Samuel (1972), Meimaris (1992), and Stern (forthcoming) ch. 5. 

pRH 1:6 (57b), ofteringa different version of the story told in #2R£ 1:6 where the person who intercepted 
the witnesses was R.Agiva. For a parallel see RH 22a, where the name Shazkar (so in pRH according to 
ms. Leiden) varies considerably in the manuscripts. This R.Gamaliel belongs to the carly second century 
CE. See Henshke (2007, pp. 97-98, n. 80). 

However, it may be possible to read, in this story, that the witnesses were intercepted in Gadara because of 
some other conflict between R.Gamaliel and Shazkar, without Shazkar laying claim on the calendar and 
on the determination of the new moon. 1 am grateful to Jonathan Ben-Dov for this critical observation. 
Linterpret this as meaning 'cross over the river Jordan and make it a frontier between you and them” 
pSanhedrin 8:2 (26a), with parallel in pMoed Ontan 2:3 (81b). 

mRH 2:7. 

pRH 2:6 (58b), pSanhedrin 1:2 (18c). 

See #Megillah 4:15 (Zuckermandel ed. 226), pMegillah 1:6 (70b), pBerakhot 6:1 (10a), ibid. 6:4 (106), 
pPesahim 1:1 (27b), ibid. 2:5 (29c), pMoed Oatan 3:8 (83d), and bSanhedrin 7 Ob, and note 58 below; 
the practice of new month meals may have had ancient biblical origins, as evident in 1Samuel 20:24-34. 
Another type of public mcal, laid on for the witnesses that presented themselves to the rabbinic calendrical 
court, is mentioned in #2RH 2:5 but probabiy not relevant to the present context. 

So Lieberman (1934), pp. 102—4; but medieval commentaries on /Sanhedrin 70b (e.g. R.Mcir Abulafia, 
Yad Ramah, 13th century) express different views. 

Liturgy for new month meals is found in later Palestinian sources from the Cairo Genizah and in tractate 
Soferim 19:7—8 (see Fleischer 1973). Although Soferim was redacted in the Middle Ages, possibly in Eu- 
rope, reference in this passage to bwlevfin (i.e. in Greek bonleniai, city councillors) suggests that this text 
may be an authentic, late antigue tradition: for the term bouleutai would not have made sense to any Jew 
writing in Palestine or elsewhere after the sixth century CE, when the institution of boz/e and bonlentai fel 
rapidiy into oblivion (see Whittow 1990, Liebeschuetz 2001, pp. 104-109, and Rapp 2005, pp. 286-287). 
Fleischer (1973), pp. 346-348 rightly senses that the Soferim text suggests a procedure of “sanctification 
of the month; but similarly to Lieberman, refrains from this interpretation because of his traditionalist 
assumption that sanctification of the month could only be carried out by the rabbinic court. 

Thus the same R.Yohanan instructed the 'synagogue of Kifra (or Kufra) to begin the new month meal 
while it was still daylight and to declare whether the new month was on time (i.e. on the 30th of the old 


month) or postponed (to the 31st): pTalanit 4:5 (68b), pRH 4:4 (59c) (see Lieberman 1934, p. 104). In 
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this case, the synagoguc is unlikely to have taken any calendrical decision itself: Kifra was a small village 
outside Tiberias (see pMegi/lah 1:1 (70a), where Kifra is identified as the ancient site of Tiberias; see also 
the Midrash Song Rabbah 1:27), presumabiy under the jurisdiction of both the boule of Tiberias and the 
rabbinic court of R.Yohanan—vwhichever of the two controlled, on this occasion, the calendar. 

59. The main players in the Soferim text (above n. 43) are not rabbis, but 'assemblies of elders and bowlew?ai 
(city councillors)* and 'the twelve magistrates of the city” (Eleischer 1973, p. 339). But in some other pas- 
sages (e.g. pBerakhot 6:1 (10a), 6:4 (10c)), the new month meal is said to be attended by 'rabbis” 

60. On control of the calendar by the archons or city magistrates in Greek and Hellenistic cities, see above and 
Stern (forthcoming), ch.1. On bouleutic common dining, i.e. the well established Hellenistic tradition 
of bonlentai or select members of the boyle (archons, gerontes, prytaneis, etc.) holding common meals at 
festivals or on other regular occasions, see Schmitt Pantel (1992), pp. 168-170, 175-157, and 303-326, 
who rightly underscores the political function of this practice. 

61. This argument does not necessitate that the councils of cities such as Tiberias, Sepphoris, and Lod, in 
which the population was always mixed and not exclusively Jewish, were composed entirely of Jews. The 
ethnicity and religious identity of city councils in late antigue Palestinian cities is a complex guestion that 
cannot be done justice here: see for example Schwartz (2001), pp. 132-142. Non-Jewish city councilors, 
however, are likely to have been happy to share a lunar calendar with their Jewish colleagues, whether they 
were Samaritans (Who are known to have also used a lunar calendar) or pagans (whose traditional calen- 
dars, at least before the arrival of the Romans, had always been lunar). 

62. Secin particular pKe/xbo? 1:2 (25b) with parallels in pNedarim 6:13 (40a) and pSanhedrin 1:2 (19a), and 
elucidation in Stern (2001), p. 231; and more explicitly in later sources, Exodus Rabbah 15:2 and 15:20, 
Pirgei deRabbi Eliezer 8. 

63. Stern (forthcoming). 

64. Stern (2001), ch. 5. 

65. City councils, bishops: Whittow (1990), Liebeschuetz (2001), pp. 104-168, and Rapp (2005). Patriarchs: 
Goodblatt (1994), Jacobs (1995), and Hezser (1997), although Schwartz (2001) rightly emphasizes that 
even in late Antiguity, the Jewish Patriarchs never achieved political status on the same level as bishops. 

66. The extent of the authority of rabbis in late antigue, Jewish Palestinian communitics remains debatable: 
sce references in previous note, Miller (2006), and most recently Millar (2011). 
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From Observation to Calculation: The Development of the 
Rabbinic Lunar Calendar* 


Lawrence H. Schiffman 


This paper will explore the evolution of the Jewish lunar calendar from a calendar based 
on observation of the moon to one based on astronomical calculation. We will argue that 
establishment of the current calculated “Jewish Calendar” involved a complex series of de- 
velopments that took place during Late Antiguity and the early Middle Ages. We will fur- 
ther argue that the calendar of ancient Israel was indeed lunar, and that sectarian calendars, 
mentioned in Second Temple and rabbinic literature, represent reformist proposals.' 

Various methodological pitfalls plague the study of the Jewish calendar. It is no acci- 
dent that the calculation of the Jewish calendar has been called s0d ha-bbur, 'the secret of 
intercalation. Although not the original meaning of this phrase,? this translation, reflecting 
later usage, correctly describes one of the major obstacles in the study of the Jewish calen- 
dar. It is clear that much of the astronomical and calendrical knowledge of Jews was not 
reduced to writing until the Middle Ages and, therefore, its origins will not be recovered 
from any written source. Our proposed historical analysis can only be evaluated as the 
most likely reconstruction. 

The ramifications of this study extend beyond calendrical research. Within the last 
twenty-five years, contentious debates have erupted over the role of rabbinic leadership in 
the affairs of the ancient Jews and in the molding of Judaism as a whole.* While we can- 
not assume a monolithic Judaism, as did our academic forebears, arguments advocating a 
complete absence of unity or rabbinic leadership are egualiy fallacious. An exploration of 
the calendar, an important test case for unity and political-religious control,* will further 
substantiate our position that the social fabric of ancient Jewish society must be seen as a 
complex mix of variegation and pluralism alongside certain elements of common Judaism 
and even unity.” 

Imustemphasize that without the thorough work and expertise of my colleagues, Sacha 
Stern and Jonathan Ben-Dov, this presentation would have been infinitely more difficult. 
Although lam indebted to them, I will at times take a different perspective to the data they 
gathered and extensively analyzed. 


*Iwish to thank Mehran Etessami for his careful reading and critigue of the mathematical aspects of this paper. 
A.J. Berkovitz (Yeshiva University) served as my research assistant for the completion of this project, and his 
excellent work and critical judgment contributed greatly to the article. The comments of|J. Ben-Dov were most 


helpful. 
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The Canaanite, Phoenician, and Israelite Calendars 


An exploration of the evidence from the Canaanite, biblical, and Phoenician-Punic cal- 
endar lends credence to arguments in favor of Israelite reliance on a lunar calendar with 
some form of solar synchronization. The Gezer Calendar, a 10th century inscription, also 
bolsters our argument. This calendar lists twelve months of the year (with no mention of 
intercalation and month names) by the agricultural activities such as: ?sf, ingathering, 279, 
seed time, 4sr sm, barley harvest, gsr wk/, wheat harvest, gs, summer fruits.“ These terms 
are in use in the biblical books from Genesis to the Prophets.” Similarly, in 1 Kings 4:7 each 
of Solomon's twelve districts had to provide food for the royal palace for one month each 
year; in | Chronicles 27, one of the stewards of King David was on duty each month of the 
year. Neither of these passages provides for a possible extra month in the year. 

Referring to the period of Solomon's reign, the Hebrew Bible mentions four month 
names, probabiy alluding to the seasonal events in nature. They are: Ziv (possibly the 
month of flowers), Etanim (possibly the month in which only permanent water courses 
still How), Bul (possibly month of the great rains), and possibly also Aviv (the month of 
the cars of grain).* A variety of Phoenician and Punic texts also refer to at lcast three out of 
these four month names.? Israel and the ancient Canaanites, therefore, shared a common 
calendar. A full version of the Canaanite calendar, including all of the months, can be re- 
constructed from Punic and Phoenician inscriptions. While it is difficult to be certain, one 
of the month names, /2p“, occurs in the phrase /4p* /py (i.e., former #4p9). Since this month 
name is found in two inscriptions," it may be specifically labeled to indicate that it was an 
intercalary month.!! We may reconstruct the Canaanite calendar as a twelve-month lunar 
calendar, with the periodic interpolation of a thirteenth month to maintain synchroniza- 
tion with the seasons.”? 

AdditionalIy, because the Israelites counted the day from one evening to the next eve- 
ning,” the months started with the appearance of the crescent new moon. The Israelites” 
indication of this event was the yr/h (lunation),* after the old Phoenician term. Although 
early evidence indicates the egual use of 445 (new moon), ” the simultaneous employment 
of yrh may establish another link between the Israelite, Canaanite and Phoenician calen- 
dars. 

Although no explicit biblical evidence mentions intercalation, some method of egual- 
ization with the solar year was necessary to guarantee the celebration of Passover in the 
spring.“ Although three major festivals— Passover, Shavuot, and Sukkot—punctuated the 
Israelite year, the beginnings the year vacillated between autumn and spring." The start of 
the year in the spring was apparently adopted when the kingdom of Judah became a vassal 
state of Babylonia.!* 

The Babylonian exile also affected the Israelite calendar. Exposure to the Babylonians 
allowed for a rich infusion of astronomical and calendrical knowledge into the Jewish 
elite, even in Judea. The Israelites also adopted the Babylonian month names. InitialIy, the 
Bible referred to months in ordinal procession.? Some evidence from the Ancient Near 
East possibly attests to this system too.” The post-exilic books of Zechariah, Ezra and 
Nehemiah, Chronicles, Esther, and the books of the Maccabees often identify numbered 
months with Babylonian names.”' The book of Jubilees and many of the texts from Çumran 
did not adopt these names.> Eventually, the Babylonian month names became normative 
among the Jewish people.” Further, the Babylonian calendar was also used by the Jews of 
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Elephantine, since it was the administrative calendar of the Persian empire. They also used 
Egypts 365-day civil calendar alongside it.” 

We may understand the Israelite calendar as an adoption of the Canaanite calendar, 
comprised of lunar months, beginning with the carliest appearance of the new moon and 
extending for twenty-nine or thirty days. This calendar was synchronized with the solar 
year, although we must recognize that there is no conclusive evidence as to how this was 
done in biblical times. 

The evidence amassed above vitiates claims that biblical Israel relied on a solar calendar 
and that the Pharisaic-rabbinic tradition introduced a new calendar at some time during 
the Second Temple period.” Rather, it is the solar calendar of Second Temple times, in all 
its sectarian manifestations, that represents reformist policies. 


The Calendars of Second Temple Israel 


wo types of solar based calendars circulated during the Second Temple period, alongside 
the luni-solar calendar.” A presumed Yorlage of the Astronomical Book of Enoch posits a 
360-day calendar, 7 a type of schematic calendar found in ancient Babylonian literature.” 
Within the same text, however, the author puts forward a strong argument for a 364-day 
calendar, which he regards as the correct version of the calendar.” The 360-day calendar 
consisted oftwelve months of thirty days cach, and the 364-day calendar, advocated as well 
by the book of Jubilees,* operating on the pattern 30, 30, 31 days for each guarter. 

Portions of the texts mentioned above are found in the Oumran corpus, even if the 
calendrical sections are not always preserved.?' Indeed, it is the 364-day schema that serves 
as the basis for the Oumran solar calendrical texts.5> Material designated as 4OEnastr 
(40208-211) specifically includes calculations of the synchronization of solar and lunar 
calendars according to a three-year cycle. Although Milik considered this material to be 
part of the text of 1 Enoch.* scholars have contested his view.” Regardless, the materials 
presence indicates that in the late Persian period, when the Oumran Aramaic texts were 
by and large composed,* this form of calendrical calculation was known in the Land of 
Israel.37 

Scholars discussing calendars in the Gumran manuscript collection have given primary 
attention to the 364-day calendar, because it is used to set out the festivals in various calen- 
drical documents and also in the Temple Scroll.3 The Astronomical Book included in 1 
Enoch makes careful comparisons between the lunar cycle and the proposed solar calen- 
dar, even without mention of festivals. However, later Cumran documents also give the 
lunar calendar an important role. Not only are most dates of the proposed solar calendar 
provided with eguivalent lunar dating, but also some prayer cycles are clearly constructed 
according to a lunar count of the days of the month.“ These solar-based calendars are re- 
formist proposals and do not reflect the calendar used cither by the society as a whole or 
by the Jerusalem Temple.“ 

By the early Hellenistic period, knowledge of Babylonian lunar astronomy and 
calendation was available in Jewish society in the Land of Israel, as evidenced by the material 
collected at Oumran. Following the Talmudic dating of the adoption of the Babylonian 
month names to the exilic period,” we argue that much of this astronomic and calendrical 
knowledge came into the Jewish community during the Babylonian exile, more or less at 
the very same time that the mathematically calculated lunar, 19-year calendar cycle became 


234 LAWRENCE H. SCHIFFMAN 


known in Babylonia.* It began to be consistently applied in Achaemenid times.* The 
presence of lunar calendrical material in the Oumran corpus, therefore, indicates that 
such information was available to elements of Second Temple period Jewish society in the 
Land of Israel, even if the Pharisees and the later rabbis continued to use lunar observation 
for the fixing of the months.” Because of this evidence for advanced knowledge of lunar 
calendation and astronomy, the claim of the Tannaim (mishnaic rabbis) to have had the 
ability to determine the lunation and position of the nascent moon, such as was done in 
ancient Babylonia, in order to check the reports of witnesses and to influence the beginning 
of months that needed to be adjusted, is completely plausible.* 

It is worth noting that neither the Oumran 364-day calendar nor their lunar calendar, 
assumed by the lunar tables, preserves any indication of a system for intercalation. Absence 
of intercalation, however, is impossible in a Jewish milicu where the festivals must match 
the agricultural seasons. The expanded festival calendar preserved in some of the Oumran 
calendrical texts and in the Temple Scroll underscores the reguirement of matching festi- 
vals to the agricultural seasons.* 'The Torah reguires that the Passover festival take place 
around the time of the vernal eguinox.“ Repcated use of a calendar of twelve months, 
whether in a 364-day solar context or in a 354-day lunar context, with no system of inter- 
calation, would displace the holidays from their respective seasons. Regardless of which 
calendar we consider normative, we must assume a system of intercalation, whether pre- 
calculated or determined by observation. 

The nineteen-year cycle, known as the Metonic cycle, was widely known in the Greco- 
Roman world from the fifth century BCE. This system, still in use in the current Jewish 
calendar, reguires the addition of a thirteenth month in seven out of nineteen years, and 
also entails specific alternations between twenty-nine and thirty-day months. This cycle 
was part of the entry of Babylonian astronomy and mathematics into the Greco-Roman 
world that took place as cuneiform culture was declining. In fact, the Greeks did not use 
calculated calendars before the first century BCE, relying mostly on observation. The 
process of applying astronomical knowledge to calendar procedures happened to the Jews 
long before the Greeks, most probably through the medium of Aramaic, the linguistic and 
cultural /57g44 franca of the later ancient Near East. Thus, in the Second Temple period, 
the Jewish society most likely relied on a lunar-based calendar with some form of intercala- 
ton, originally Canaanite in origin, but with additional technical knowledge drawn from 
cultural interchange with Babylon. 

Indeed, the ancient Babylonians developed the intercalated luni-solar calendar carly in 
their history. The Sumerians already used intercalation to maintain the correspondence 
between certain holidays and specific seasons of the solar year.“ We continue to hear of 
such practice throughout ancient Babylonian history. For example, the Babylonian King 
Hammurabi (c. 1700 BCE) also intercalated the calendar.” By the time the sun had set on 
the Neo-Babylonian Empire, this calendar was well rooted. This tradition passed on to the 
Persian Empire. By 503 BCE, under Darius I the Great, the Persian Empire was already us- 
inga fully calculated calendar with an intercalary cycle of seven out of nineteen leap years, 
with an added month. Unlike the later Jewish year, six of the years added second Addaru, 
and one an extra second Ululu. This ensured that the first day of the month of Nisanu 
never strayed far from the eguinox. It is perhaps ironic that this is often called the Metonic 
cycle, after the Athenian astronomer who introduced it to the West in 432 BCE.> 
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Evidence of Hellenistic and Roman Period Sources 


Numerous sources from the Greco-Roman period indicate that the Jews followed a lunar- 
based calendar. No doubt may be cast on this reality during the Seleucid period, since Judea, 
like the rest of the Seleucid Empire, followed the lunar calendar of the Babylonians.” By 
this time, the Babylonians followed a 19-ycar intercalation cycle, a feature that typifies 
the calculated lunar calendar of the Jews already in the fourth century CE. In addition to 
political necessity, the Jewish adaptation of the Seleucid lunar calendar cased the process 
of fixing festivals to their proper seasons. 

Farlier, however, the Ptolemaic rulers employed a version of the Egyptian civil calendar 
based on a 365-day year. This left the Jews on their own to calculate the festivals with some 
version of the lunar calendar that had carlier been replaced by the Macedonian version of 
the lunar calendar.”* We have no way of knowing how similar the calendar fixing process 
in Jewish Egypt and elsewhere was to what took place in the Land of Israel. It is safe to 
assume, however, that Jewish calendation took place in Egypt and other such locales inde- 
pendentiy. In fact, lack of central control must have typified the far-flung Jewish communi- 
ties spread throughout the Hellenistic world and even further away. 

When the Roman Empire switched to the Julian calendar in the first century CE, the 
Jews once again had to engage in their own lunar calendation, and fixed their own calendar. 
As Jews continucd to use the lunar calendar, they effectively disconnected themselves from 
the calendation of the general societies in which they lived, except in a few places where the 
autochthonous populations maintained their archaic lunar ways.” The Sassanian Iranian 
rulers, under whom the Jews of the Babylonian Jewish community lived in Irag, switched 
over to a solar calendar in the early third century. Knowledge of the ancient Babylonian 
calendar, however, continued.”* 

Little information regarding the maintenance of the rule of the eguinox, the reguire- 
ment that Passover take place on or after the vernal eguinox, survives. Some date formulas 
from the talmudic period, however, appcar to follow exactly the calendar of the ancient 
Babylonians.” In fact, Galen (131-201 CE) alludes to the Jews' having a system of inter- 
calation in their calendar.” 

Sources from the fourth century CE on, however, especialiy relating to the dating of 
Easter, assert that Jews ignored the rule of the eguinox and celebrated Passover too early.” 
Willingness of Jews to diverge from the rule of the eguinox is best explained as resulting 
from the destruction of the Temple. When it was no longer necessary to key the festivals 
to the agricultural seasons, since agricultural offerings could not be performed after the 
destruction of the Temple, Passover was allowed to migrate to an carlier date. Another fac- 
tor may have been a İoosening of the influence of the ancient Babylonian calendar as Jews 
developed that calendar into the specific Jewish version and administered it independently. 
We should note that communities that were located elsewhere or those not affiliated di- 
rectly with the rabbinic movement seem to have continucd to conduct their affairs inde- 
pendently, determining the dates of festivals and their own calendars. These communities 
would have followed the lunar calendar of their cities where it was maintained despite the 
reforms of Caesar and Augustus. This, of course, would have been their only option, given 
the nature of ancient communication.“ On the other hand, it is clear that Jews in Palestine 
and Babylonia knew how to calculate the calendar according to the Babylonian nineteen- 
year cycle. Therefore, they would have maintained their calendar, even if determined by 
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observation of the moon, to keep it as closely as possible in accord with the mathematical 
model. 

We can assume that agricultural and other considerations,“' when the Temple still 
stood, compelled the rabbis to diverge more from the standard ancient Babylonian calen- 
drical model than would have later rabbinic authorities after the destruction of the Temple. 
Climatic and agricultural conditions varied from year to year, and deeply affected Temple 
worship. An important illustration of this diversity comes from the Zoar tombstone in- 
scriptions, which date from the fourth and fifth centuries. These texts, found just a short 
distance to the south of the Dead Sea, towards the Arabian side, indicate that some Jews 
seem to have done their own intercalations based on observation of the moon. There is no 
evidence of conformity to the nineteen-year cycle or to any other cycle. Further, the rule of 
the eguinox was not observed, as can be calculated from the dates on the tombstones.“? 


Rabbinic Calendation 


Since all Jewish calendars were determined previous to the fourth century CE by lunar 
observation, the month must have began with the first appearance of the new moon. The 
rabbinic court in Palestine proclaimed the new month, a practice that continucd until the 
calculated calendar became the norm, beginning in the fourth century. In fact, the current 
Jewish calendar uses the term #40/ad to describe the calculated mean conjunction—the 
time when none of the moon shows because the earth, moon and sun, in that order, are 
approximately in a straight line.“ 

According to our sources,“* alehough they do not necessarily constitute sufficient his- 
torical evidence, the claim is made that the Jews of Babylonia followed the lead of those 
of the Land of Israel, and that the calendar was regularly established in Israel by lunar ob- 
servations. İn fact, some sources indicate that Babylonians used mathematical technigucs 
in order to determine the likely days on which their colleagues in the Land of Israel would 
declare the new moons, in order to deal with the fact that despite the descriptions of the 
Mishnah, communication was not always effective.” 

Evidence from the Byzantine environment indicates that the change to a calculated 
calendar encompassed the entire Jewish world at about the same time. The documents 
in guestion revolve around the Easter debate and give specific dates for the observance of 
Passover during the period. These documents come from Sardica in Bulgaria and Cata- 
nia in Sicily. In addition, the £e#xbah of Antinopolis, dating to 417 CE, provides indirect 
evidence for a calculated calendar and for the widespread nature of this change.“ It seems 
that whatever the authority of the rabbis may have been regarding distributing information 
based on lunar observation, they cither caused or shared in a total transformation of Jewish 
calendation in the fourth century. 

The institution of the nineteen-year cycle is often ascribed to the Patriarch Hillel 11, but 
his role is first mentioned only in a responsum of Hai Gaon (early 1 Ith century), as trans- 
mitted by Abraham bar Hiyya (b. 1065). Hai's report is the carliest mention that Hillel 11 
instituted this calendar reform in 358/9 CE. This tradition, however, is not the only dating 
given for these developments in traditional Jewish sources. Caution must be exercised in 
accepting this tradition, since Hillel 11 plays a very limited role in rabbinic literature. It 
may be that the desire to standardize the date of Easter celebration after the Christianiza- 
tion of the Roman Empire in 325 CE was also a stimulus leading Jews to standardize their 
calendar and the dating of Passover.“* 
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Medieval Developments 


The history of the rabbinic calendar did not end with the shift to the Metonic cycle. The 
calendar, as practiced in rabbinic Judaism, has certain specific exceptions regarding the 
occurrence of the New Year festival and the observance of Passover. These exceptions are 
designed to avoid such things as the Day of Atonement and the Sabbath occurring consec- 
utively. These restrictions led to specific rules for delaying the onset of the new month for 
up to 48 hours after the mean conjunction. These are termed dehiyyot, best translated as 
'postponements” The system of postponements assumes that the beginning of the month 
takes place at the mean conjunction rather than at the first crescent. This shows that the 
roles for 'postponement” developed after the transition from a calendar based on observa- 
tion to one based on calculation. 

In order to determine the system of intercalation by which a thirteenth month is added 
in seven out of nineteen years, one must assume the length ofa solar year. The Babylonian 
Talmud provides a measurement, attributed to the Babylonian scholar Samuel (bar Abba; 
c. 165 — c. 257), which sets the length of the solar year at exactly 365 1/4 days.” This 
figure mirrors the measurements of the Julian calendar, already several hundred years old. 
Since this is the only proposed length of the solar year provided by the Talmudic rabbis 
of Babylonia or Palestine, it makes sense to understand that such an approximation was 
used in the calendrical calculations that ensued after the changeover in the fourth century 
to the calculated calendar. Modern traditional sources claim that a more accurate figure, 
365 days, five hours and 55 and 27/57 seconds, was an alternative calculation that was 
known to the Talmudic rabbis. This opinion, even if attributed to the Babylonian rabbi 
Rav Adda in medieval sources, is first mentioned by Maimonides (1135-1204), who does 
not attribute it to Rav Adda.”' This more accurate solar year was established by multiply- 
ing the 740/44 interval of 29 days, 12 hours and 793/1080 minutes” by 235, the number 
oflunations in the 19-year Metonic cycle, and dividing by 19. By the time of Maimonides, 
this new calculated solar year length, attributed to Rav Adda, became normative for Jews. 
We must assume that this change in the assumed length of the solar year, based upon which 
the entire calendar was calculated, was a major step forward, even though it is not recorded 
anywhere in our sources.” 

Numerous sources demonstrate that in the Geonic period various details of the calen- 
dar as we know it were cither not yet in effect or not consistently applied. For example, 
certain holidays fell on days that would be impossible according to the rules incorporated 
in our calendrical system.” Apparently, the rule of #20/ad zagen (lit. 'overaged, i.e., late 
conjunction) was not observed. This rule states that if the conjunction of Tishri occurs 
on or after noon, the first of the month will be postponed. In fact, this rule sparked the 
controversy between Rav Saadyah Gaon and the Palestinian Gaon Ben Meir regarding the 
date of Passover, 922 CE. This conflict was the final gasp of Palestinian power over the 
calendar.” 

Another example is a letter written in 835/6 CE by the Exilarch in Babylonia. Accord- 
ing to this letter, Passover was to occur two days carlier than it would have under the pres- 
ent calendar. This document indicates without guestion that certain details of the present- 
day Jewish calendar were not instituted until after 835/6.”9 Any attempt to fill in the dates 
for the final fixing of the calendar must acknowledge that until Maimonides” Code and 
its full presentation of “The Laws of the Sanctification of the New Moon) we do not have 
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any authoritative document that presents our system in its entirety.”7 Furthermore, Mai- 
monides” treatise shows influence in its third part, in which he discusses how to calculate 
the position of the sun and the moon at any particular time, of the Arabic astronomer and 
mathematician Muhammad ibn Jâbir al-Harrâni al-Battâni (c. 858-929). Among other 
things, al- Battâni determined a more accurate length of the solar year of 365 days, 5 hours, 
46 minutes and 24 seconds.”* 

In addition to determining the length of a solar year, the correct calculation of the Jew- 
ish calendar also reguires a figure for the lunation, the actual length of time between con- 
junctions (720/44). Indications of approximate knowledge of this information do occur in 
rabbinic literature, although some of this data may be a result of later interpolation. The 
lunation used by the present-day calendar, 29 days, 12 hours and 793/1080, was first at- 
tested by the early ninth century in the work of the Muslim astronomer al-Khwarizmi (c. 
780 — c. 850 CE), and its use for calendar calculation is confirmed obliguely in the letter 
from the Exilarch of 835/6 CE.” This figure most likely comes from the second-century 
classic work of astronomy by Ptolemy (c. 90 — c. 168 CE), the A/yzages?, who himself got 
it from the second-century BCE Greek Astronomer Hipparchos (c. 190 — 120 BCE). The 
Almagest was translated into Arabic in the ninth century; the Jews could have absorbed it 
then, or from carlier Babylonian or Greek sources. 

In general terms, we may say that the development of the calendar continued even after 
the decision to change over to a calculated calendar, and refinements of the system contin- 
ued regarding the avoidance of certain scheduling conflicts' in the Jewish ritual year. The 
Jewish calendar's history seems to have made a full swing. Initially borrowed from Babylo- 
nian sources and practiced in the Land of Israel, its final touches seem to have been put on 
in Babylonia. The place of its origin was the place of its completion. 


Conclusion 


We have followed the journey of the Jewish calendar from its carliest stages until its com- 
pletion. In the process, we discussed the ancient Near Eastern background, Greco-Roman 
contributions, and the competing solar calendars put forward by Jewish sectarians. There 
can be no guestion, however, that much of the story of the calendar remains shrouded by 
the absence of sources, and that only some reconstruction will bring about a realistic un- 
derstanding. Nonetheless, we have seen without guestion that the history of the calendar 
reflects in many ways the various cultural interchanges that molded Judaism throughout 
the ages, even as it continucd to build upon its own internal core. 

The study reguires a reflection upon issues pertaining to the cohesiveness of the Jew- 
ish people and the role of rabbinic leadership in shaping the community as a whole. The 
evolution of the calendar, specifically the consensus that eventualIy developed around it, 
conflicts along the way notwithstanding, must be seen as a result of the emergence of a 
consensus within the Jewish community to set up a variety of innovations and improve- 
ments that led from observation to calculation, and at the same time from local authority 
to centralized authority. W hatever may have been the power of the rabbinic establishment 
over the daily lives of individual Jews, it seems that the rabbinic class cither took the lead 
or participated in the changeover from calendation by observation to calculation starting 
in the fourth century CE. It is impossible to understand the unified transference to this 
method by Jewish communities except by assuming cither collective rabbinic authority or 
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collective consensus among rabbis and other political and religious leaders. Whatever the 
case, this changeover is a result of unified action on the part of the Jewish people, even if 
that action was gradual, instinctive or less-than-perfect. 

The Islamic conguest created a situation in which the Jewish community was now es- 
sentially unified under the leadership of the Babylonian rabbis who were connected with 
the court of the Caliphate during the early Islamic period. While we cannot attach specific 
dates to the various developments, it seems clear that the same centralization of authority 
that brought about the dominance of the Babylonian Talmud within the Jewish commu- 
nity asa whole, when connected with the decline of Hellenistic Judaism and other forms 
of non-rabbinic practice, made much casier the eventual consensus around the fully devel- 
oped calendar that we know today. Nonetheless, the Karaite schism*“ and the Saadyah-Ben 
Mir controversy showed that aspects remained of the Babylonian versus Palestinian con- 
#lict. Ultimately, however, the Judaism of the Babylonian Talmud as codified by Maimo- 
nides became the normative approach to the Jewish calendar. Therefore, the calendar, in its 
completed form, making use of so much of the scientific developments of Late Antiguity, 
remained the dominant unifier of the Jewish people. 


Notes 


1. Forabrief survey of the history of the calendar see Carlebach (2011), pp. 11-23. 

2. SeepRosh Hashana (henceforth pRH) 2:5 (58b), where it refers to the council that declares the intercala- 
ton of the month or year. See the article by S. Stern in this volume. Tractate Rosh Hashana is henceforth 
designated RH. 

3. See Neusner (1993a), as well as his carlier critigue of Sanders (1977) in Neusner (1978), p. 179. Neusner 

brings together his responses to Sanders in Neusner (1993b), especially pp. 1-10 for a methodological 

discussion. For a response to this methodology see Miller (2006), pp. 21-28. 

CE. Stern (2001), pp. 210, 234-235. 

C£. Sanders (1992), pp. 47-76. 

See VanderKam (1998), p. 11, Talmon (1986). 

The later Oumran sectarians (10S 10:7) also cite four seasons: gaşir, harvest, gayis, summer fruits, 6x4“, 
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8. Avivisin Exod 13:4; 23:15. Zivisin 1 Kings 6:1, 37. Etanim isin 1 Kings 8:2. Bul isin 1 Kings 6:38. See 
also VanderKam (1998), p. 8. 

9. De Vaux (1961), p. 183. See also VanderKam (1992). For Bul see KAT 14, 32, 38. For Ziv see RES 336 
(Lidzbarski 99 — Slouschz 228). For '#7#4 see KAT 37A, 41. For Aviv, which is not mentioned in Phoeni- 
cian menologies, see Licht (1958), pp. 37-38. 

10. KAT110:3; 13755. 

11. Stieglirz (1998), pp. 215-216. C£. also figure2,p.221. 

12. Stieglirz (1998). The Ugaritic ritual calendar was also lunar, perhaps following the official Mesopotamian 
one. Cf. Fleming (2000), p. 213. If the interpretation of this particular month name, 747“ /py, is incorrect, 
then it egually would be possible to assume that some form of'a solar calendar similar to that used in Egypt 
might have obtained in Canaan. See Robbins (1995), pp. 1811-1812. 

13. Contra Talmon, who built his argument on emending the medieval manuscript of the Damascus Docu- 
ment, a text İater found among the Oumran scrolls: Talmon (1994). For further discussion see Ben-Dov 
and Saulnier (2008). 

14. Licht (1958), pp. 37-38. 

15. On these terms see Gandz (1949), pp. 259-263. 

16. See the sources in Stern (2011), p. 48. 
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On the Mesopotamian calendar, see Fleming (2000), pp.211-218. 

Bickerman (1980), p. 24 attributes this to Artaxerxes Il. For dating under Darius 1 see Assar (2003), p. 
ize N 

Bickerman (1980), p. 29. 

Stern (2001), pp. 27-28. 

Bickerman (1980), pp. 38—40. See also Stern (2001), p. 33. For the possibility that Josephus used a version 
of the Macedonian lunar calendar see Stern (2001), pp. 8-34. Stern also suggests the possibility that Jose- 
phus may have simply borrowed the month names and used them as eguivalent to the Babylonian month 
system that had been adopted by the Jews. 

Stern (2001), pp. 42-46. 

Stern (2001), p. 46. 

Stern (2001), p. 47-62. 

In Hippocratis Epidemiarum Libros Commentarius 1.1 (ed. Kühn, xvii/1.23). For Galen's comment in 
translation see Stern (2001), p. 23. 

Regarding one polemical text, Stern (2001), p. 75 comments “the polemical credibility of this argument 
would have depended on the authenticity of these Jewish dates; they are unlikely, therefore, to have been 
merely invented or forged? 

Stern (1994), pp. 49-55. 

Such as availability of animals and crops for sacrifice, and the reguirement that Passover take place on or 
after the vernal eguinox; Stern (2001), pp. 161-162. 

Stern (2001), pp. 87-98. 

Gandz (1951), pp. 235-264. For this exact alignment see p. 236. 

C£. Stern (2001), pp. 241-252. For sources see ibid.p.244,nn. 118-119, 

Stern (2001), pp. 249-252). The tradition that diaspora Jews observe two days of festivals may be evidence 
that Babylonian Jews accepted the authority of the Land of Israel in establishing Rosh Fodesh, the day of 
the new moon and the beginning of the lunar month. Since the day of Rosh Hodesh often was not com- 
municated to them in time, they observed the festivals based on both possibilities, namely, that the prior 
lunar month was cither 29 or 30 days long. In order to continue this tradition, when the fixed calendar was 
established, it was designed so that the months preceding the festivals, Adar and Elul, are always 29 days 
long. Because of the difficulties in reaching the court faced by witnesses seeking to testify, New Year was 
celebrated for two days even in the Land of Israel. 

Stern (2001), pp. 124-154. 

Stern (2001), pp. 175-179. 

CE. the texts guoted in Stern (2001), pp. 81—85. See also p. 236. 

For example, the first day of the New Year cannot occur on Sunday, in addition to Wednesday and Friday 
already prohibited by the Palestinian Talmud (ySukkah 4:1 (54b)). See Stern (2001), pp. 194-195. An- 
other rule states that Passover cannot occur on Monday, Wednesday, or Friday. See Stern (2001), p. 192. 
See also Wiesenberg (2007), pp. 354-358. 

bEruvin 56a. See Stern (2001), p. 199. 

See Maimonides, Code: Law of Sanctification of the New Moon 9:1, and cf. 6:3. He gives 364 and 4 (exactly) 
as the solar year in 6:4. For the carliest attribution of this statement to Rav Adda sec Avraham b. Hiyya 
(1070-1136), Sefer ha-Tbbur 3:3-5; Stern (1996), pp. 10-105. On the esoteric understanding of this tra- 
dition, see Halbertal (2007), p. 42. 

Despite the fact that this number is found in #R£ 25a, Maimonides would not have derived it from here 
because it is an interpolation. It was most likely derived from Ptolemys 4/4agest. See Stern (2001), pp. 
201-202 and 207-209. 

For a third possible rabbinic view on the length of the solar year, see Beller (1998), pp. 91-98. 

See note 69 above. 

Stern (2001), pp. 264-275. 

Stern (2001), pp. 182-186. 

Avraham b. Hiyya' Sefer ha-Jbbur did not attain authoritative status in Jewish tradition. The Four Parts 
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Table |Lx4h ?4rba'ah She arim| also seems never to have gained real authoritative status. See Stern (2001), 
pp. 268-270. 

78. Beler (1988), pp. 51-66. 

79. Stern (2001), p. 206. 

80. One of the arguments of the Karaites against the Rabbinites was that the Karaite calendar was still obser- 
vational and fixed according to Aviv (Stern 2001), p. 235. 
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The Harmonization of the Lunar Year with the Julian Calendar 
by Anatolius, Bishop of Laodicea 


Daniel P, Mc Carthy 


Introduction — The Development of the Christian Computus 


The medieval Christian computus was the science of the reckoning of the days of the week, 
ofthe sun, and ofthe moon, and of identifying the festival days for celebration within their 
separate calendars, especially that of the celebration of the Pasch. This developed directiy 
from Christian beliefs arising from the life and death of Jesus of Nazareth. SpecificalIy, 
because they believed that Jesus had resurrected three days after he had been crucified, 
Christians wished to celebrate these two events which they saw as demonstrating Jesus” 
triumph over death, and so they hoped for their own personal resurrection after death. As 
Christianity spread from its Judaic origin the recipient communities had first to resolve 
their interpretation of the received account of the chronology of Jesus” crucifixion and 
resurrection. They had then to appropriately place their celebration of these events within 
their own calendrical framework, typically the Julian calendar in the Latin-literate west- 
ern empire, while in the Greek-literate eastern empire generally months with Macedonian 
names were arranged to maintain synchronization with the Julian calendar. Unfortunately 
for Christians, however, there existed no authoritative account of cither the chronology of 
Jesus” crucifixion or resurrection, or indeed of how these events should be interpreted. In 
conseguence what happened was a slow evolution over about cight centuries during which 
leading Christian philosophers contributed their own rationalizations, until by about the 
end of the ninth century stability of practice, but not uniformity, had been achieved. Ex- 
amples of such contributions are: the Paschal table of Hippolytus t c. 236, the ocfaöteris of 
Dionysius t c. 247, the Paschal tract of Anatolius $ c. 282, the Paschal letters of Athanasius 
1373, the Paschal letter and 19-year table of Theophilus $ 412, the Lafercus of Sulpicius 
Severus $ c. 420, the 532-ycar Paschal table of Victorius of Aguitaine $ post 457, the Pas- 
chal letters and tract of Dionysius Exiguus $ c. 550.' 

These contributions had necessarily to commence with the four Gospels which were 
considered the most authoritative accounts of Jesus” life. These agreed that Jesus had been 
crucified on the sixth feria of the Jewish week, and that he had risen again three days later, 
counted inclusively. They also agreed that Jesus was crucified at the time of the Jewish 
celebration of Passover, but they conflicted on their relativity; John's Gospel placed it on 
Nisan 14, while the three Synoptic Gospels placed it on Nisan 15.” Because the crucifix- 
ion was located by the Gospels with reference to the Jewish celebration of Passover, and 
indecd carly Christians identified Jesus” crucifixion with the sacrifice of the Paschal lamb, 
the Biblical authority for the Passover conseguently represented a crucial authority for the 
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Christian Pasch. Thus essentially Jewish calendrical precepts such as the seven-day week, 
the Jewish nineteen-year lunar calendar, and Nisan, its first month, provided the elements 
of the carly Christian computus. To these the Gospels added the details that the crucifix- 
ion had occurred on sixth feria, a Friday, on cither Nisan 14 or 15, and the resurrection on 
first feria, a Sunday, on cither Nisan 16 or 17. Thus it was these cryptic accounts, already 
incorporating some conflict, that had to provide the starting point for the rationalizations 
ofthe medieval Christian philosophers. 

As Christianity spread to non-Jewish communities some of these Jewish elements were 
fairly guickly relinguished, specifically the Jewish nineteen-ycar lunar calendar and its de- 
termination of the first month, and these were replaced with alternative lunar calendars of 
cycle lengths variously 8-year, 19-year, and 84-year. Because Nisan falls around the time 
of the spring eguinox, so the location of the first month in these alternative cycles was 
determined from the spring eguinox. This eguinox was located variously on 21, 22, or 
25 March in the Julian calendar, or on 25 or 26 Phamenoth in the Alexandrian calendar 
which are eguivalent to Julian 21 or 22 March. The 22 March date accorded with that 
given by Ptolemy in his 4//74ges? where he estimated the spring eguinox for 140 CE to 
be on Pachon 7 |i.e. 22 March), at about 1 pm. But since he also estimated a one day 
advance in the eguinox in approximately 300 years, by the fourth century this 22 March 
date had necessarily to be adjusted to 21 March. On the other hand, the 25 March date 
was the traditional date of the Roman eguinox on the eighth kalends of April in the Julian 
calendar. Thus the initial ambiguity concerning the lunar age at the crucifixion was sub- 
stantially expanded with alternative lunar cycles and a multiplicity of eguinoctial dates. 
Further, after the Council of Nicaca in 325 it was generally accepted that the crucifixion 
should always be celebrated on a Friday, thereby reguiring a seven-day range of lunar dates 
for both it and the celebration of resurrection on the ensuing Sunday. These lunar ranges 
for Easter Sunday varied from luna 14-20, toluna 15—21, to luna 16-20, according to the 
interpretation of the crucifixion-resurrection that was chosen. These diverse modifications 
of the initial Biblical- Gospel principles were introduced incrementally, often in a context 
of severe controversy, and each one added further complexity to the problem of reckoning 
on just which day the Pasch should be celebrated. It was this expanding corpus of Paschal 
tracts and calendrical computational theory that became known as the 'computus, and it 
grew to a formidable scale and comyplexity. For example, the eleventh-century Sirmond 
manuscript Oxford University, Bodleijan MS 309, is considered by scholarship to be the 
best index to the sources used by Bede $ 735, the scholar monk of Northumbria whose 
computistical works came by the ninth century to dominate the monastic schools of all of 
western Europe.* The computus section of the Sirmond manuscript comprises 162 folios 
which contain copies of around twenty tracts written by carlier Christian philosophers, 
as well as accounts of the theory underlying the seven-day week, the Julian calendar, and 
the nineteen-year lunar calendar.” In 1943, Charles Jones, the editor of Bede's computisti- 
cal works, pointed out that this knowledge of computus had come to Bede from Ireland, 
writing, Bedes works indicate that Northumbrian schools largely depended upon Irish 
knowledge and methods? Since then the rescarch published by Ö Cröinin, Mc Carthy, 
Holford-Strevens, Warntjes and Bisagni has confirmed this, and greatly clarified the role 
of Irish computists in the transmission and development of this corpus. 

Thus it was the task of the Christian computists to use the theory of this corpus to com- 
pute a date for the Pasch that satisfied their chosen interpretation in all three calendars; 
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namely, celebration of the resurrection falling on a Sunday in the ferial calendar, falling 
after the date of the eguinox in the solar calendar, and falling between the designated lunar 
limits in the lunar calendar. Regarding the relationships between these various calendars, 
since none of them share a common factor, these relationships must change from year to 
year. For example, common solar years contain 365 days and since 365 — 52x741 then 
successive common years must commence one day later in the week than the preceding 
year. But every fourth year is bissextile and contains 366 days, so that the year following 
a bissextile year must commence two week days later. In conseguence the complete rela- 
tionship between the ferial and solar calendars extends over twenty-cight years, and this is 
known as the solar cycle. However, the most complex relationship is that found between 
the solar and the lunar calendars. This complexity arises because one solar year exceeds 
twelve lunar months by approximately eleven days, so that the relationship between solar 
and lunar months must shift by about eleven days from year to year. The Christian philoso- 
phers made various attempts to simplify the computation of this relationship, and it is that 
made by Anatolius, bishop of Laodicca, that forms the subject of this paper. 


The Julian Year Versus a Lunar Year of Alternating Full and Hollow Months 


The structure of the Julian year is familiar to everyone today who employs its Gregorian 
successor to schedule their affairs, for this retained the same Julian months. The lengths 
of these months are often memorised by a mnemonic verse such as, “Thirty days hath Sep- 
tember, April, June and November, All the rest have thirty-one, except for February alone, 
Which has twenty-eight rain or shine, but in a leap year twenty-nine? We may convenient- 
İy represent this scheme graphically for a common year of 365 days, leaving the 31-day 
months clear, the 30-day months shaded, and cross-hatching the exceptional February, as 
illustrated in figure 1. 


LA Mar Apr | Mayj| Jun | Jul | Aug | Sep | Oct | Nov | Dec 
WE 


FIGURE 1. The twelve Julian months and their lengths inacommon year, with 31-day months shown 


clear, the 30-day months shown shaded, and the exceptional February shown cross-hatched. 


Turning to the lunar year, any calendar must approximate the lunar synodic month of 
29.531 days, and in medieval lunar calendars the first approximation to this interval was 
achieved by alternating a full lunar month of thirty days with a hollow lunar month of 
twenty-nine days, so that the average lunar month of this bimenstrual period is 29.5 days. 
Six of these bimenstrual periods were then assembled to make alunar year of 354 days with 
six alternating full and hollow months as illustrated in figure 2, showing the full months 
plain and the hollow months shaded. 


FIGURE 2. The standard lunar year composed of six 30-day full months shown clear, alternating with 


six 29-day hollow months shown shaded. 
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This is, of course, the basic structural arrangement of the Metonic Cycle, and of the Chris- 
tian, calculated Hebrew, and calculated Islamic lunar calendars, and so it effectively rep- 
resents the standard computed lunar year for the entire Mediterrancan basin.” Next we 
consider a Julian year and alunar year which begin together on the same day, and these are 
illustrated in figure 3. 


Jan 7 77 Mar | Apr | Mayj Jun | Jul | Aug | Sep | Oct | Nov | Dec 
31 30 31 30 31 31 30 31 30 31 


FIGURE 3. The Julian and standard lunar years are shown starting together, while at the bottom are 


shown the difference in days between the start of cach Julian and lunar month. 


Here, because Julian January has one day #5ore than a full lunar month, there must be a 
one day difference between the start of February and the start of the second lunar month. 
Conseguently the age of the moon on the kalends of February, i.e. 1 February, must be one 
day older than at the kalends of January, and hence a one day difference is shown below. 
Next, because Julian February has one day /ess than a hollow month, then both February 
and the second lunar month must finish on the same day, so that the age of the moon on 
the kalends of March must egual that at the kalends of January, which datum is known as 
the epact. Hence a difference of zero is shown below. Next, because Julian March has one 
day 7#50re than a full lunar month, March must finish one day later than the third lunar 
month, so that the age of the moon on the kalends of April must be one day o/der than at 
the kalends of January. Hence a difference of one day is shown below. Then, because the 
Julian months of April, May, June, and July each have one day more than their correspond- 
inglunar month, then the age of the moon from the kalends of May through to the kalends 
of August must increase linearly from two through three through four to five as shown 
below. However, because Julian August has 460 days more than a hollow month, then Au- 
gust must finish seven days after the cighth lunar month, so that the age of the moon on 
the kalends of September must be seven days older than that at the kalends of January as 
shown below. 'Thus between the kalends of August and September there is a jump of #wo0 
days in the age of the moon. After September, the increments to the age of the moon at the 
kalends of October through to January must increment non-linearly so that the differences 
go from seven to seven, to nine, to nine, to eleven, as shown below. In summary, while the 
age of the kalends moon varies linearly from Julian March to August, it is non-linear from 
September to December. In graphical terms, as long as a Julian clear month is aligned with 
a lunar clear month, or a Julian shadowed month is aligned with lunar shadowed month 
there is a unit increment in the kalends moon. On the other hand, whenever a Julian clear 
month is aligned with a shadowed lunar month, or vice-versa, then the increment must be 
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cither two or zero, and conseguentİy lincarity is lost. 

The inevitable conseguence of this is that for axy lunar calendar with alternating full 
and hollow months there can be no extensive linear relationship between the age of the 
kalends moon and the Julian month. The resultant erratic seguence is an inescapable con- 
seguence of the Julian placing of the thirty-one day months after July, and this inevitably 
comyplicated the computation of the age of the moon on the kalends of the Julian months. 
For example, Bede in chapter twenty of his De #emporum ratione, having presented a proce- 
dure for computing the age of the kalends moon for a year with any epact, added, “Should 
anyone object that the order of cither this or the preceding formula is unsound at any 
point, then let him teach a more accurate and handy formula for investigating guestions of 
this kind, and we will gladiy and gratefully accept it.* However, about four and half cen- 
turies before Bede, Anatolius of Laodicca had in fact provided for a simpler computation, 
and I now turn to examine this. 


Anatolius and his Works 


Our knowledge of Anatolius derives entirely from the account given by Eusebius t c. 340, 
bishop of Caesarca, in his Ecclesiastical History (EH) completed in c. 326. In EH vii, 32.6 
Fusebius first described Anatolius” secular achievements as follows: 


LAnatolius| was by race an Alexandrian who for his learning, secular education and philosophy had 
attained the first place among our most illustrious contemporaries; inasmuch as in arithmetic and 
geometry, in astronomy and other sciences, whether logic or physics and in the arts of rhetoric as 
well, he has reached the pinnacle. It is recorded that because of these attainments the citizens there 


decmed him worthy to establish the school of Aristotelian succession at Alexandria.? 


Following this Eusebius gave a protracted account of Anatolius' role in securing the release 
of many Christians and others from Pyrucheum, the guarter of Alexandria besieged by a 
Roman army in c.264. Notlong afterwards Anatolius was ordained bishop by Theotecnus, 
bishop of Caesarca, with whom he served for a time as his co-adjutor, and then he became 
bishop of Laodicea in Syria when he passed through there enroute for the synod held in 
Antioch in 268 to deal with Paul of Samosate, and he diedin c. 282.“ 

Regarding Anatolius” literary output, Eusebius EH vii, 32.13 refers to 'the Canons of 
Anatolius on the Pascha, and EH vii, 32.20 to his 'Introductions to Arithmetic also in 
ten complete treatises, and, as well, evidences of his study and deep knowledge of divine 
things?! However, in the Latin translation of the Eclesiastical History compiled by Rutfi- 
nus of Aguilica $ c. 410, he rendered EH vii, 32.13 as 'Many distinguished treatises, also, 
composed by the said Anatolius have come down to us, and EH vii, 32.20 as, 'Anatolius left 
behind many other writings which were admired not only by religious men but also by phi- 
losophers, so it seems clear that a substantial corpus of Anatolius' work survived until Ru- 
finus” time. Of these only fragments of his Introduction to Arithmetic have survived, but 
his Paschal tract has been preserved in the Latin translation of De rafione paschali (DRP), 
and it is this work that is relevant to the present discussion.” 

DRP was cited and referenced by medieval Insular scholars such as Columbanus $ 615, 
founder of Bobbio, and Colmân t 676 at the Synod of Whitby, when defending their ad- 
herence to the Lafercus. This was the 84-year Paschal table compiled by Sulpicius Severus 
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FIGURE 4. Padua Bibl. Antoniana MS 1.27 #£. 74r-v, leri Anatolius” tabulation of the 
Hebrew months against the day count and lunar ages of the Julian kalends, nones, ides, and 
pridies, c£. Mc Carthy and Breen (2003), pp. 59-60. (Reproduced with the permission of the 


Biblioteca Antoniana, Padua.) 


in c. 410, which was the Paschal tradition followed by some Insular churches from the fifth 
to the cighth centuries. It was also cited by those who were opposed to the ZLafercus such 
as Cummian f post 632, and Bede in his computistical works.!? However, in 1733 Van der 
Hagen, as part of his treatise on 84-year Paschal cycles, dismissed DRP with the hypoth- 
esis that it was a forgery and he designated its author as 'pseudo-Anatolius”'* In 1736 he 
further asserted that DRP had been written in the first part of the seventh century by an 
author who was most likely Scottish or Irish." In the subseguent 250 years most scholars 
effectively just repeated Van der Hagens hypothesis as if it were fact; for example, Ideler 
(1825—6), Krusch (1880), Anscombe (1895), Turner (1895), Mac Carthy (1901), Nicklin 
(1903), Schwartz (1905), O'Connell (1936), Jones (1943), Cordoliani (1945-6), and Van 
de Vyver (1957) all referred to its author as 'pseudo-Anatolius”"* 

However, in 1985 Dâibhi O Cröinin discovered in the manuscript Padua, Biblioteca 
Antoniana 1. 27 #f. 76r—-77v a full copy of the Lafercus, the 84-ycar Paschal table compiled 
by Sulpicius Severus. Ö Cröinin$ discovery was the first recorded sighting of this La/ercus 
for over 1200 years, and the subseguent analysis of its structure and the comparison of this 
with DRP demonstrated that in fact DRP was an authentic translation of the Paschal tract 
of Anatolius.” In conseguence, in 2003 Dr Aidan Breen and 1 published a critical edition 
of DRP.“ Whilst only one section of DRP is relevant to this paper, a brief survey of its 
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Figure 5. Anatolius” tabulation of the Hebrew months, the Julian kalends, nones, ides, and pridies, 
giving for cach their day count from January 1 followed by his age of the moon, cf. Me Carthy and 
Breen (2003), p. 68. 


content may help the reader to appreciate the typical content of the tracts included in the 
medieval computus discussed in the introduction. 
DRP may be subdivided into six sections of which the following represents a brief summary: 


1. A short review of Greek and Hebrew writing on the Pasch 

2. An account of the principles determining the Jewish Pasch 

3. An exegesis of the Christian Pasch and Anatolius” rejection of Roman and Gaulish 
Christian Paschal principles, while endorsing Asian Johannine principles 

4. A tabulation of Anatolius” lunar year with the Julian calendar 

5. A nineteen-year Paschal table 

6. Theory of the annual ascent and descent of the sun 


Of these it is section four, Anatolius” tabulation of his lunar year with the Julian calendar, 
that is relevant to this paper, and so in figure 4 1 reproduce this table from the manuscript 
of De ratione paschali in Padua Biblioteca Antoniana 1.27, where it immediately precedes 
the copy of the Latercus discovered by Ö Cröinin. 

As may be seen, Anatolius first cited the Jewish month commencingat the tenth month, 
Teber, which he synchronised with the Julian month of January. He followed this by tabu- 
lating the day count and the lunar age at the Julian kalends, nones, ides, and pridies of the 
Julian months from January through to the January of the following year. Since it is not 
casy to follow these details in the manuscript in figure 5 is given the tabulation of this data 
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from the edition of Mc Carthy and Brcen.” 

From this we can see that Anatolius gave the inclusive day count from the kalends of 
January, and his age for the moon on the day of the kalends, nones, ides, and pridies for 
cach of the twelve Julian months, and he then concluded at the kalends of January for the 
following year. Now if we examine the ages of the moon, month by month, we find that the 
series for the kalends of January substantially represents a linear series, except for the single 
discontinuity in the month of March. In particular, these kalends moons show a lincar 
increase from January to February, and then from April through to the following January, 
that is it goes from one to two, then from three to four to five etcetera through to twelve. 
Now this linear seguence for the age of the moon on the kalends of January has immediate 
implications for the structure of the lunar year assumed by Anatolius, and if we abstract 
this lanar year and represent it graphically we find that it is as illustrated in figure 6. 


FIGURE 6. The twelve months of the Anatolian lunar year, comprising six 30-day full months and six 


29-day hollow months not arranged in alternating order. 


Thus Anatolius' lunar year comprised six full and six hollow months and so extended for 
exactly 354 days, but the distribution of these months varied very significantly from the 
standard alternating full and hollow seguence. In particular we find a seguence of three 
successive hollow months and a seguence of two successive full months, and at first sight 
this may seem to be a completely arbitrary arrangement. However, the basis for Anatolius” 
design becomes apparent when we set his lunar year alongside the Julian year, as is illus- 


trated in figure 7. 
11 


FIGURE 7. The Julian and Anatolian lunar years are shown starting together, while at the bottom are 


shown the difference in days between the start of cach Julian and lunar month. 


When we repeat the exercise of computing the difference in days between the end of each 
Julian month and the corresponding lunar month, we find a linear seguence from January 
to February, and from April through to the following January as shown below. When we 
examine the relationship between the Julian and the lunar months we find that, except 
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for March, Anatolius aligned his full lunar months with the 31-day Julian months, and 
his hollow lunar months with the short, 28 or 30-day Julian months, as may be scen from 
the alignment between the clear and shaded months in figure seven. In this way Anatolius 
achieved a linear relationship between the age of the moon on the kalends of January, that 
is the epact, and the age of the moon on the kalends of the months April through to the 
following February. Thus Anatolius harmonized, as far as is possible, the months of his 
lunar year with the Julian months. The first person to identify this unigue relationship 
between Anatolius” lunar months and the Julian calendar was Eduard Schwartz in 1905 in 
his Christliche und jüdische Ostertafeln, but unfortunately, having done this, he dismissed 
the work as fraudulent.” However, O Cröinin discovery of a copy of the Lafercus has 
shown that Schwartz was mistaken in his judgement, for analysis revealed that the Latercus 
was constructed using Anatolius' lunar year. In fact this linear relationship is only one of 
a number of instances of Anatolius employing linear seguences in DRP, for he also used 
these to represent the advances of the hours, to summarise the lunar days of the Paschal 
week, to represent the change in the ratio of day-to-night hours, and the change in solar 
elevation over the course of a solar year. It is clear from the extent of this usage, therefore, 
that Anatolius considered such linear progressions an essential tool of representation.” 


The Purpose of Anatolius Harmonization 


Anatolius” harmonization of his lunar year with the Julian year resulted in alincar relation- 
ship between the epact, the age of the moon on the kalends of January, and its age on the 
kalends of the months April through to the following February. This relationship thereby 
provided a straightforward means of computing the age of the moon on any day of the 
year. That this relationship was both known and used is confirmed by the survival of rules 
exploiting this linear relationship which have continued in use into modern times. One 
of these was published in c. 1922 by Canon Peter O'Leary in a book dealing with Irish 
numerals in which he cited a verse that he had evidentiy learned when he was a child in 
south-western Ireland around 1850. This provides a formula with which to calculate the 
age of the moon on any day in any month after March as follows: 


Cömhrimh sios ön Mirta mbân, Count from the beginning of March, 
Go dti an mi n-a mbeidh tü ann. Down to the month in which you are. 
Cuir aon f€n-a gecann, lâ an mhi, Put one less than the day of the month, 
Agus an i-epacdhr. And then the epact. 

Aon nidh f6 bhun m6 os cionn tri dheich, Then anything below or over thirty, 
Sin agat aois na rae. There you have the age of the moon. 


This verse introduces the following four guantities: C, the inclusive count of months from 
March to the month of interest;” D, the day of that month; E, the epact or the moon age 
on the kalends of March; A, the age of the moon on the date of interest. From the first 
three, the moon's age is to be calculated by taking the remainder on thirty of the sum of C, 
D-I,andE as follows: 


A-|C*(D-1) $* E| remainder on 30 
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We note first of all that the date of the epact is implicit from the fact that on the kalends 
of March, D—landC—0,sothatA—04(1—1)4E-E,thatis, the epactis the age of 
the moon on the kalends of March, which, as we have seen, eguals the age on the kalends of 
January. Secondİy, it can be seen that the age of the moon on the kalends of the months fol- 
lowing March is linearly dependent upon C, the month count, just as in Anatolius” tabula- 
ton. For example, in a year with epact luna 27 then the age of the moon on the subseguent 
kalends will be computed as: 


A-|(C4#(1-1) $ E| remainder on 30 — |C $ E| remainder on 30. 


Tabulation of this for E—27 yields the values:?* 


Kalends of Mar | Apr May | Jun | Jul | Aug Sep | Oct | Nov | Dec 
Count C — 0 2 3 4 5 6 7 8 9 10 
AgeA- 27 29 30 1 2 3 4 5 6 7 


The increase by two from March to April is a conseguence of the inclusive counting from 
March, but thereafter the increments are all by a unit except in June when the remainder 
on 30 results in a decrement of twenty-nine. To compute the age of the moon on a specific 
date, say 11 October, in such a year with epact luna 27, we have C—8 and D—11 and com- 
pute the age A as follows:” 


A-(8 (11-1) # 27) remainder on 30 — 45 remainder on 30 —luna 15 
That these principles were known in other parts of Europe is demonstrated by the sur- 


vival to the present day of a somewhat similar verse in the Italian Alps in the Bergamasgue 
language as follows:?* 


Per sai” laluna de 'nko In order to know the moon of today 
ciapa ol de de 'nko, take the day of today, 

pio ol numer del mis, add the number of the month, 
piola pata de st'an; add the epact of this year; 

sele pio de trenta, if |the result) is more than thirty, 
tira 'ndre trenta. subtract thirty. 


Here the “number of the month is implicitly reckoned from March, and in the computa- 
tion the age of the moon is again made to depend lincarly upon this number. 


Conclusions 


One might have expected, given Anatolius” highly-regarded mathematical and calendrical 
skills, that his lunar calendar and Paschal table would have found Christian followers in 
his own arca of the castern Mediterrancan, but 1 know of no survival in these parts. The 
likely reason for this is that the Council of Nicaca in 325 rejected the Johannine Paschal 
principles which employed luna 14 on which Anatolius had based his tract. However, we 
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do know that Anatolius” Paschal tract was welcomed in southern Gaul, where, in the carly 
fifth century, Sulpicius Severus incorporated Anatolius” lunar calendar and Paschal prin- 
ciples into his 84-year Lafercus. Then, with the collapse of the western Roman empire in 
the carly fifth century, Sulpicius” Latercus was driven into the remote western and northern 
parts of Britain and to Ireland, and it was here that Anatolius” lunar calendar and Paschal 
principles found their most fervent followers. It is an interesting example of the unexpect- 
ed guirks of transmission of ideas that technigues formulated on the shores of the castern 
Mediterranean should have had to travel for over four thousand kilometres to find fertile 
soil in which to flourish. 

Thus, to summarise: 


1. Anatolius, by skilfuliy aligning his full months with six of the Julian 3 1-day months, 
achieved a lincar relationship between the epact on the kalends of January, and the 
age of the moon on the kalends of April through to the following February. In this 
way he harmonized, as far as is possible, his lunar calendar with the Julian calendar. 

2. Anatolius'lunar calendar and Paschal principles travelled by way of Sulpicius Severus 
in southern Gaul to the remoter parts of the British Isles, and here they flourished 
during the fifth, sixth, and seventh centuries.” 


Notes 


1. Jones(1943), pp. 3-77 provides the most comprehensive survey in English of the evolution of computus, 
but his account of Insular computus in pp. 78-113 is freguently obsolete and must be corrected by refer- 
ence to the publications of Ö Cröinin (1982a, 1982b, 1983, 1997, 2003a, 2003b), Walsh and Ö Cröinin 
(1988), Mc Carthy and Ö Cr6inin (1987-8), Mc Carthy (1993, 1994, 1996, 2008, 2010, 2012), Mc 
Carthy and Breen (2003), Warntjes (2005, 2007, 2009, 2010b), Bisagni and Warntjes (2007, 2008), Warn- 
tjes and Ö Cröinin (2010), Blackburn and Holford-Strevens (1999), and Holford-Strevens (2008, 2010). 
Mosshammer (2008), pp. 109-316 has provided an excellent update to Jones on the carlier period, but has 
not dealt with the Insular developments. 

2. Jones (1943), pp. 7-9. 

3. Toomer(1998), p. 138. 

4. Jones(1937),p. 208. 

5. Jones,(1937), pp.213-219,; Ö Crâinin, (20033), pp. 202-203. 

6. Jones(1943),p.111. 

7. Blackburn and Holford-Strevens (1999), pp. 723-725 (Hebrew), p. 732 (Islamic). 

8. Wallis, (1999), p. 66. 

9. Lawlorand Oulton, (1927), p. 247. 

10. Cross and Livingstone (1983), p. 50. 

11. Lawlor and Oulton, (1927), p. 249 (citations); Me Carthy and Breen (2003) pp. 18-19, 

12. Harnack (1904), pp. 52, 75—79; Migne (1857) X, cc. 231-236. 

13. Mc Carthy and Breen (2003), pp. 39—41. 

14. Van der Hagen (1733), pp. 157-376 (84-year Paschal cycles), pp. 336-355 (Latercus), pp. 332, 339 ('pseu- 
do Anatolius”). 

15. Van der Hagen (1736), pp. 115-141 (Anatolius” Paschal table), p. 125 (“pseudo-Anatolius”), p. 140 (place 
and time of author). 

16. Mc Carthy and Breen, (2003), p. 20 n.23 (all references except Cordoliani); Cordoliani (1945-6), p. 20. 

17. Me Carthy and Ö Cröinin (1987-8), pp. 227—228 (discovery of Latercus); Me Carthy (1993), pp. 213— 
217 (Latercus structure); Mc Carthy (1994), pp. 39—40 (origin of the Latercus); Mc Carthy (1996), p. 308 
(Paschal table); Mc Carthy and Breen (2003) , pp. 129-139 (authenticity of DRP). 
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18. Mc Carthy and Breen, (2003), pp. 45-53 (edition), pp. 54-62 (facsimile of Padua MS 1.27 ff. 71v—75v), 
pp. 63—7 (translation). 

19. Mc Carthy and Breen (2003), p. 68. While the ninth Hebrew month, Chislev, has been omitted from 
this tabulation, in the Irish computus, De ratione conputandi $41, the full list is given and this month is 
uniguely named as “CORECLATH; cf Walsh and Ö Cröinin (1988), p. 150, and Me Carthy and Breen 
(2003), p. 96. 

20. Schwartz (1905), pp 100-1. 

21. McCarthy and Breen (2003), p. 119. 

22. McCarthy (1993), p. 212; O'Leary (c. 1922), p. 1. 

23. In the case of March itself C must be taken as zero. 

24. Holford-Strevens (2008), p. 185 (Table 9, epact 27). 

25. McCarthy (1993), p. 216, Table 1. 

26. 1 gratefuliy acknowledge the kindness of Adriano Gaspani, Osservatorio Astronomico di Brera, Milan, in 
supplying me with both the Bergamasguc text and English translation of this verse. 

27. 1 wish to gratefully acknowledge the very constructive comments made by the anonymous referee upon 
the first draft of this article, and the invaluable assistance with the bibliography given by Mary Higgins, 
Rescarch Librarian, Trinity College Dublin. 
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Between Crucifixion and Calendar Reform: 
Medieval Christian Perceptions of the Jewish Lunisolar Calendar 


Carl Philipp Emanuel Nothaft 


The moon would have played a marginal role in Christian religion, had it not been for 
the fact that Jesus Christ is reported by the evangelists to have been crucified on a Friday 
at the time of Passover. According to the Synoptic Gospels (Matthew 26:17-19; Mark 
14:12-16; Luke 22:7-15), the Last Supper was conducted like a regular Passover meal, 
which took place on the evening that marked the transition from the 14th to the 15th day 
of the month of Nisan in the Jewish calendar. The Gospel of John (19:14, 31), by contrast, 
puts the Passion of Jesus on the 'day of preparation” for Passover and hence one day carlier, 
on 14 Nisan—a scenario that is seemingiy confirmed by the Jews” refusal to enter the Ro- 
man praetorium on the day of the crucifixion, “lest they should be defiled; but that they 
might cat the Passover (John 18:28), implying that the meal lay still ahead. This striking 
discrepancy aside, the basic idea of a temporal connection between the Passion and Resur- 
rection of Christ and the Jewish Passover emerges clearly from all four accounts.' 

For pagan converts to Christianity who were cager to celebrate the anniversary of these 
events at the right time, this created a problem. After the introduction of the Julian cal- 
endar in 45 BCE, most inhabitants of the Roman empire had become used to reckoning 
with a solar year of 365.25 days, which did not take account of the phases of the moon, 
unlike the Jewish calendar, which, in Jerusalem at the time of Jesus, was in all likelihood 
still regulated by empirical principles such as the first sighting of the new moon crescent in 
the evening sky. The most straightforward way of solving the chronological problem thus 
posed was to make the date of Easter dependent on the Jewish calendar, cither by always 
letting it coincide with the Passover on 14/15 Nisan (a custom later decried as the hereti- 
cal doctrine of 'guartodecimanism') or by celebrating on the Sunday that followed it. This 
practice of following the Jews, common as it may have been during the first three centuries 
of Christianity, was eventually abandoned in favor of Easter cycles that projected lunar 
dates onto the grid of the Julian calendar, making it thereby possible to calculate the mov- 
able feast days long in advance and independently of the Jewish calendar. A leading role in 
this development was played by the church of Alexandria, which was the first to employ 
the 19-year lunisolar cycle that eventually became the sole basis for medieval Easter reck- 
oning, also known as the science of coy9pufus.” 

The adoption of Easter cycles fostered an increasing separation of the Christian from 
the Jewish pascha, which, owing to diverging standards of calculation and intercalation, 
were freguentİy celebrated a month apart. This is particularly palpable in the case of the 
Alexandrian style of Easter reckoning, which stressed the Tule of the eguinox, according to 
which the Easter full moon (the Christian version of 14 Nisan) could not fall earlier than 
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21 March, the assumed date of the vernal eguinox, making 22 March the carliest permis- 
sible date for Easter Sunday. Scholars have occasionally come to regard this rule of the egui- 
nox, which had no direct counterpart in the Jewish calendar, as having been motivated by 
a deliberate attempt of the early church to sever its ties to the Synagogue, i.e. to emancipate 
Easter from Passover not just theologicaliy, but also calendricalIy.? 

While this interpretation is far from wrong, it only provides part of the picture. When 
Peter, who served as the patriarch of Alexandria during the first decade of the fourth cen- 
tury, defended his church's method of Easter reckoning, he appealed to the divine Law 
that had been revealed to Moses and laid down in the book of Exodus. In Peter view, 
the Alexandrian rule of the eguinox closely corresponded to the practice of the ancient 
Hebrews. If the Jews of his own age regularly violated the limit of the eguinox, celebrating 
Passover a month carlier than the Christians, this was only a sign that they had abandoned 
the customs of their fathers—a clear sign of the degeneration that Judaism had supposedliy 
gone through in the wake of the destruction of the Second Temple. According to Peter, one 
had to discern two “Jewish” calendars: that of the Old Testament and that of contemporary 
Judaism. In this perspective, the Christian Easter calculation was not developed in order to 
abandon its roots, but it actually surpassed the contemporary Jewish calendar when it came 
to implementing Mosaic Law. The Christians, or so it seemed, were the better Hebrews.“ 

Most of the context of Peters fragmentarily preserved statements is lost, but traces of 
his rhetoric can be detected in a number of other late antigue sources. It was still present 
in the fifth century, when the episcopal sees of Rome and Alexandria repeatedly guarreled 
over the correct dating of Easter Sunday. In 444, Paschasinus, bishop of Lilybacum (today 
Marsala, Sicily), wrote a letter to Pope Leo 1, in which he advertised the Alexandrian 19- 
year Easter cycle as the 'calculation of the Hebrews, that is the calculation according to the 
Law (Hebraeorum, hoc est legalem supputationem) > As is well known, the Roman pontiff 
eventualiy bowed to this kind of pressure from Egypt, which resulted in the Alexandrian 
19-year cycle being adopted as the standard of reckoning in the medieval Latin church. 
'The subtleties of the Alexandrian construal of the Hebrew vs. Jewish calendar, however, 
got evidentiy lost in transmission from Greek to Latin. A general lack of available sources 
on the Jewish calendar other than the Old Testament soon led to a situation in which 
carly medieval scholars ceased to properly differentiate between the biblical calendar of 
the Hebrews and the calendar of the Jews that they may or may not have encountered in 
their own time. Instead, they went on to by and large identify Jewish lunar months with 
the theoretical lunations of the Alexandrian 19-year cycle, thereby providing their own 
method of Easter reckoning with a venerable pedigree that could be tracked back to the 
days of Moses or even Noah.“ 

This anachronistic view made it possible to apply the Easter computus to biblical ex- 
egesis. One noteworthy example is an obscure chronicle of the world, written in about 814 
by Claudius of Turin, a Carolingian exegete and bishop, who is otherwise better known 
for his leanings towards iconoclasm. In order to highlight pivotal points on the timeline of 
salvation, Claudius invested a lot of effort in translating into Julian dates the lunar” calen- 
dar data that could be occasionally found in the Old Testament. Basing himself on an as- 
sumed eguivalence between ancient Hebrew lunar months and Alexandrian computistical 
months, he furnished his chronicle with weekdays and calendar dates for events such as the 
beginning of Noah flood (Saturday, 5 April), the reception of the Law at Sinai (Monday, 
31 May), and the Babylonian capture of Jerusalem (Saturday, 23 June). 
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Claudius of Turin's method is also present in the works of a number of eleventh and 
twelfth century monastic writers, who can be grouped together under the label 'critical 
computists. One of their common goals was to employ the Easter cycle in order to solve a 
chronological problem that had been puzzling Christian scholars for centuries: the exact 
date of Christs Passion and Resurrection. Their strategy was to search for a year in the 
Easter cycle in which the Julian date of the crucifixion (believed to be 23 or 25 March) 
and the 15th day of the moon (as posited by the Synoptic Gospels) both coincided on a 
Friday. In doing so, they effectively assumed that their computistical £4x4 15 of first spring 
lunation would automatically correspond to 15 Nisan as it had been observed by the Jews 
in first-century Jerusalem. 

Needless to say, this hypothetical Jewish calendar of the computists was very different 
from the type of calendar that Jews— first in Babylonia and Palestine, but eventualIy also 
in Spain and the rest of Europe—had actually adopted by the tenth century. Although the 
medieval Jewish calendar retained a 19-year cycle of intercalation, its method of fixing the 
beginning of the year represented a clear departure from the simple 'epact'-based calendri- 
cal arithmetic that had characterized late antigue Easter cycles. 'The technical foundation 
of the fixed Jewish calendar, as it is still in use today, is the time of the mean conjunction 
or molad, calculated on the basis of a mean lunation of 29d 12h 44m 3 1/3s - 29.530594 
days. Each date of Rosh Hashanah (1 Tishri) is computed by adding multiples of this value 
to a fictitious calendar epoch known as /40/ad baharad, whose time is eguivalent to Sunday, 
6 October 3761 BCE, at 23 hours, 11 minutes, and 20 seconds.” 

For the loss of simplicity, the astronomical precision thereby achieved was consider- 
able, especially if compared to the lunisolar calendar still in use among Christians. The 
old Alexandrian eguation of 19 Julian years (6939.75d) with 235 months implied a mean 
lunation of 29.530851 days, which caused the calculated new and full moons to fall be- 
hind the observable ones at a rate of one day in roughly every three centuries. By the end 
of the twelfth century, Christian computists had not only noticed this discrepancy, but, 
aided by the influx of Arabic astronomy from the Iberian peninsula, had begun to look for 
new models on which to base an astronomically improved Easter computus. Under these 
circumstances, it could not take long until the conjunction-based Jewish calendar made 
its appcarance on Christian scholarly radars. A meticulous comparison between the 'He- 
brew' (i.e. Jewish), 'Latin (i.e. Christian) and “Chaldean' (i.e. Muslim) values for the mean 
synodic month can be found in a Coympotus, written in 1176 by the English astronomer 
Roger of Hereford. In the calculated version of their lunar calendar, freguently encountered 
in astronomical tables, the Muslims distributed 11 intercalary days over 30 lunar years (30 
x354 41110 631 days), thereby producing a mean month length of 29d 12h 44m — 
29.530555 days. According to the divisions of time used by Roger (where there are 40 mo- 
ments to an hour, 564 atoms to cach momenti), this was eguivalent to 29 days, 12 hours, 29 
moments, and 188 atoms. A slightly larger value was proposed by the Jews, who increased 
the number of atoms to 208 8/9. That both estimates were significantly closer to the truth 
than the inflated “Latin” value of 29 days, 12 hours, 29 moments, and 348 atoms did not 
remain hidden to Roger, who admitted that the tabulated 'ecclesiastical moon could dif- 
fer by up to four days from the observable moon." 

The accuracy of the Muslim lunar calendar became an important source of inspiration 
for various medieval proposals to reform the ecclesiastical lunisolar calendar, as they were 
advanced in the thirteenth century by Robert Grosseteste (ca. 1170-1253), bishop of 
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Lincoln, and the famous Franciscan scholar Roger Bacon (ca. 1214/20-ca. 1292). An 
even more suitable template, however, was provided by the Jewish calendar, whose luniso- 
lar form resembled that of the Christian Easter cycle more strongly than the purely lunar 
calendar of the Arabic astronomers. In particular, both Jews and Christians used the same 
19-year intercalation cycle, with the exception that the Jewish cycle began three years later 
than the Christian one—a fact that had already been pointed out by Abraham Ibn Ezra in 
his Liber de rationibus tabularum, a Latin work written especially for a Christian reader- 
ship in 1154.7 

That there was in his own time a lively interreligious exchange on calendrical matters is 
hinted at in Ibn Ezra 'Letter of the Sabbath” (/geret ha-Shabbat, 1158), in which he criti- 
cized fellow Jews for communicating the details of their calendar to Gentiles in an inexact 
manner.” The most impressive twelfth-century manifestation of such contacts is the Co7/- 
potus emendatus, written in 1170 or 1171 by the Westphalian cathedral canon Reinher of 
Paderborn, who wanted his church to abandon its erroneous ways and return to what he 
regarded as the astronomically sound paschal reckoning that had once been prescribed 
by Moses himself. In order convince his readers of the great advantages that the Jewish 
conjunction-based reckoning held in store, Reinher composed a competent and elaborate 
exposition of its rules of operation (the first of its kind by a Christian author) along with 
innovative tables for easy conversion between dates calculated on the basis of the #70/4d 
and the Julian calendar. These tables made ample use Hindu-Arabic numerals, including 
zero, which puts the Compotus emendatus among the carliest known Latin texts to employ 
such numerals for technical purposes." 

Both the Jewish calendar and the reform of the Christian Easter cycle continued to 
play a prominent role in the writings of Roger Bacon, who sent his famous 0pws majus to 
Pope Clement IV in about 1267. Although he did not go as far as Reinher of Paderborn in 
demanding that the church should adopt some version of the Jewish calendar, Bacon spoke 
very highly of the Jewish astronomers and the accuracy of their value of the mean month. 
In fact, he was so determined to convince the pope of the importance of studying the Jew- 
ish calendar that he spared no expenses to acguire a Hebrew calendar manuscript and send 
it to the papal curia in Viterbo along with his pupil John as an interpreter. According to 
Bacon, this Hebrew calendar was a wonderful work of astronomical art and highly useful 
for the understanding of the Law and the feasts prescribed by it. A person ignorant of it can 
never hope to properly understand the Law, nor can he converse with the Jews about such 
things, let alone convince them in any useful way” 

That Bacon himself maintained some contact to learned Jews (and that he conversed 
with them about the calendar) is guite evident from his own profound knowledge on the 
subject, part of which reflects passages in the Babylonian Talmud. Amongst other things, 
he referred to the practice of the Jews in ancient Palestine, mentioned in the tractate Ros 
Hashanah (22b-23b), of lighting beacons on high mountains in order to make known the 
beginning of a new month.'* Yet while Bacon was without a doubt a brilliant and original 
author, his interest in the Jewish calendar was not entirely exotic even in the thirteenth cen- 
tury. Another detailed and technical description of the Jewish calendar was composed in 
about 1294 by a certain Robert of Leicester, who is presumabiy identical with the scholar 
of the same name who later served as the 48th master of the Oxford Franciscans (1321/22) 
and who also penned a treatise Oz 4he Poverty of Christ.” 

Aside from the reform of the calendar, biblical chronology was the other main factor 
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that motivated Christian interest in the Jewish calendar. Indeed, it is difficult to fınd a 
medieval discussion of the subject that does not in some way include an application of 
this knowledge to determine the exact date and year of Christs Passion. In order to do 
so, scholars had to be able to calculate the Passover dates of the first century CE, a task at 
which the 'critical computists had failed because of their anachronistic use of the Alexan- 
drian lunisolar cycle. Since Reinher of Paderborn rejected this cycle in favour of the me- 
dieval Jewish way of reckoning, it was only natural that he would also be the first to use 
the molad-calendar in an attempt to re-calculate the date of the crucifixion. 'This method 
was subseguently applied by several other medieval Christian writers, including the afore- 
mentioned Robert of Leicester, but not by Roger Bacon, who apparently understood that 
the Jewish lunar month of antiguity was not based on the #40/4d or mean conjunction, 
but on the day of first visibility of the new moon crescent. Whereas Reinher of Paderborn 
had presented a static picture of the Jewish calendar, which assumed that the #40/a4-based 
reckoning had already been instituted by Moses (a view presumably shared by his Jewish 
informants), Roger Bacon implicitly acknowledged that the Jewish calendar had a history 
that had to be studied carefully in order to understand biblical time reckoning. It is thus 
no surprise if Bacon, both in his methods and in his conclusions, came remarkabiy close 
to modern discussions of the Passion date. Using astronomical tables, he calculated that 
Jesus had been crucified on 3 April 33 CE, the 14th day of Nisan, a date that is still widely 
accepted among experts today. * 

The problems posed by the chronology of the Passion also determined Christian inter- 
est in another important aspect of the Jewish calendar and the feast days attached to it: its 
postponement rules or dehiyyo?. In the contemporary Jewish calendar, they make sure that 
the 15th day of Nisan can never fall on a Friday. If this rule had already existed in the first 
century, Jesus could not have been crucified on the first day of the Feast of Unleavened 
Bread, as the Synoptic Gospels seemed to imply. That the Jewish calendar thus favored 
John's account of the Passion was already acknowledged in the early twelfth century by 
Rupert of Deutz (ca. 1075-1129), who regarded the dehiyyot as ancient Jewish practice.” 
An opposing viewpoint was expressed by an anonymous English computist, who, in 1175, 
dryly noted that the present-day Jewish calendar cannot have been in use at the time of 
Jesus precisely because it conflicted with the synoptic version of events.” 

An ingenious attempt to harmonize both positions was eventually made in about 1430 
by bishop Paul of Burgos (ca. 1353-1435), who had been a famous Castilian Rabbi named 
Solomon ha-Levi before his conversion to Christianity in 1390/91. Like others before 
him, Paul assumed that the Jewish calendar he was acguainted with had already been in use 
during the first century. Basing himself on the reckoning rules of this calendar, he found 
that in the year of the crucifixion (which he took to be 33 CE) the 15th of Nisan had been 
postponed from Friday to Sabbath. Yet according to the Synoptic Gospels, the Last Sup- 
per, held on Thursday evening, had been a Passover meal. Paul found it hard to accept the 
idea that Jesus, as a Jew faithful to the law of his people (Matthew 5:17), would have ever 
violated the Mosaic rules by celebrating Passover one day early. Luckily, all chronological 
problems seemingly dissolved if one looked more closely at the dehiyyot and the reasons 
for their existence. As a former Rabbi, Paul knew that the rule which prevented Passover 
from falling on a Friday was a mere corollary of another rule, according to which Hoshana 
Rabbah on 21 Tishri could never fall on a Sabbath. Since the interval between Nisan and 
Tishri was always constant in the fixed Jewish calendar, a shift of Hoshana Rabbah from 
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Sabbath to Sunday automatically implied that the preceding 15 Nisan had to move from 
Friday to Sabbath. Yet this meant that the postponement of Passover in the year of the cru- 
cifixion was contingent upon a feast (Hoshana Rabbah) that still lay several months ahcad, 
belonging to a future in which, due to Christs self-sacrifice, mankind had been redeemed 
and the law of the Old Covenant abolished. 'The calendrical rules attached to Hoshana 
Rabbah, Paul argued, were hence null and void in this near future and this was the reason 
why Jesus, knowing what would happen, refrained from postponing the Passover shortly 
before his death.! 

Paul's fame as a commentator on the Bible ensured that his solution for the Passion 
chronology would remain the object of scholarly debate for at least the next two centuries. 
To name just one example, we find his views discussed at the University of Louvain in the 
late 1480, where Paul of Middelburg (1446-1534), a Dutchman who later became bishop 
of Fossombrone, and the philosopher Peter de Rivo (ca. 1420-1499) fought a heated con- 
troversy over the date of Christs crucifixion. Paul of Middelburg added further substance 
to the theory of his namesake Paul of Burgos by presenting an array of obscure medieval 
Hebrew texts, which to him proved that the present-day Jewish calendar, including its 
dehiyyot, had been in existence since the days of the founding of the Second Temple. His 
Hebrew citations in this context represent the carliest known instance of Hebrew printing 
in the Netherlands. Peter de Rivo, on the other hand, dismissed this evidence as well as 
Paul of Burgos$s entire strand of reasoning. In his view, the present-day Jewish calendar, 
with its astronomical precision, showed clear signs of Arabic influence and could only have 
been conceived after the rise of Islam, maybe even only after the development of the Alfon- 
sine tables in the thirteenth century.” 

Discussions of this kind would continue well into the sixteenth century and beyond, 
duringa period that saw important developments in the field of Christian Hebraism.” As 
we have seen, however, scholarly interest in the calendar as a particular aspect of Judaism 
clearly predates the Renaissance. Owing to the joint roots of both calendars, Christian 
intellectual engagement with the Jewish calendar was kept alive throughout the Middle 
Ages, ranging from the naive identification of Alexandrian Easter reckoning with the cal- 
endar of Moses that characterizes the carlier period to the refined and erudite treatment we 
encounter in the works of Roger Bacon. To give up such pursuits was to impede a proper 
understanding of Scripture, at least according to Bacon, who reminded the pope that our 
Lord and the Apostles were Jews |Hebraei |, as were the Patriarchs and Prophets?” 


Notes 


1. See Strobel (1977), pp. 17-64; Finegan (1998), pp. 353-358. The following abbreviations are used 

throughout: PL — Patrologia Latina; CCSL — Corpus Christianorum Series Latina; CCCM > Corpus 

Christianorum Continuatio Mediaevalis. 

For a comprehensive overview, see Pedersen (1983) and Thornton (1989). 

Zerubavel (1982), p. 286; Simon (1996), pp. 310-322; Steel (2000), pp. 98-101. 

Peters arguments are cited in the seventh century Chronicon Paschale: Dindorf (1832), pp. 4-10. 

See Paschasinuss Epis/ola ad Papam Leonem in Krusch (1880), p. 248. Photius, in his Bibliotheca (cod. 

115), mentions a book entitled “Discourse against the Jews and the heretics who follow them and against 

those |...| who do not celebrate Easter in the first month according to the Hebrews. See Henry (1960), p. 

86. On the general background, see Gerlach (1998). 

6. See Bede, De femporum ratione, CCSL 123B: 312-315, 326-327, 420—422; ps. -Bede, De argumentis 
İunae, PL 90: 723, and Wiesenbach (1986), pp. 119-122. See also Warntjes (2010), pp. 242-243, for 


yp 
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further source references. 

7. Claudius of Turin, Brevis Chronica, PL 104: 917-926. See further Allen (1998) and Nothaft (forthcom- 
ing). 

8. The standard monography is now Verbist (2010). See further the editions by Weikmann (2004) and Wi- 
esenbach (1986), who coined the term “kritische Komputisten 

9. For a useful introduction into the present-day Jewish calendar, see Feldman (1978), pp. 185-210. On 
its medieval origins, see Stern (2001), pp. 180-210; Stern and Mancuso (2007); Carlebach (2011), pp. 
11-24. 

10. MS Cambridge, University Library, K.K.1.1, f. 238r; Moreton (1995), pp. 581-586. 

11. See the texts edited in Steele (1926); Brewer (1859), pp. 274-295; Bridges (1897), pp. 269-285. 

12. See the edition by Millâs Vallicrosa (1947), pp. 99-100. 

13. Friedlânder (1894/95), p. 71; Sela (1996), pp.216-217. 

14. The Compotus emendatus was edited by van Wijk (1951). See also Honselmann (1962) and Herold (2005). 
On the reception of Hindu numerals in the West, see Burnett (2006). 

15. Brewer (1859), p. 220: 'Et in hac tabula est mirum artificium astronomiae, et summa legis intelligendae 
utilitas, et omnium festorum legalium, guam gui nescit numguam potest scire intellectum legis, ut oportet, 
nec cum Judacis conferre de talibus, nec cius persuadere utiliter? 

16. Bridges (1897), p. 196: “Et ideo Hebraci antiguitus per astronomiam certificaverunt primationem lunae, 
etcum non fuerat in visione novae lunae, nec potuit per visum cognosci, accenderunt faces in Jerusalem in 
mohte alto, ut sciretur guod tunc fuit tempus primationis, guatenus homines essent parati facere solemni- 
tates et festa guac habebant expedire. 

17. See MS Oxford, Bodleian Library, Digby 212, ff. 2r—10r; MS Erfurt, Universitâtsbibliothek, Amploniana, 
Ouart. 361, ff, 80rb—85rb; Russell (1936), p. 139; Walmsley (1953); North (1992), pp. 132-133. 

18. See Bridges (1897), pp. 195-198, 206-210. For modern estimates of the crucifixion date see Finegan 
(1998), pp. 359-369. A comprehensive account of pre-modern attempts at dating the Passion is provided 
in Nothaft (2012). 

19. Rupert of Deutz, De sancta irinitate, CCCM 22: 900; Idem, De gloria et honore filii hominis super 
Mattheum, CCCM 29: 300-301. On the dehiyyot, see Stern (2001), pp. 166-167, 194-195; Belenkiy 
(2002). 

20. MS London, British Library, Cotton Vitellius A.XII, £ 96ra. On the Compotus constabularii, see Moreton 
(1999). 

21. See the commentary on Matthew 26 in Paul of Burgos (1634), cols. 441—446, 

22. Paul of Middelburg (1513), sigs. D6v—E6r; Offenberg (1974). 

23. Peter de Rivo (1488), sigs. câr—Gr; (1492), sigs. e5r—6v. 

24. Weinberg (2000). On Christian Hebraism in the early modern period, see Coudert and Shoulson 
(2004). 

25. Brewer (1859), p.213: “Nam Dominus noster et apostoli fuerunt Hebraci, sicut patriarchae et prophetae” 
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Christian Calendrical Fragments from Turfan 


Mark Dickens and Nicholas Sims-Williams 
with contributions by Thomas A. Carlson and Christiane Reck' 


Introduction 


The Turfan Collection in Berlin, split between the Berlin-Brandenburg Academy of Sci- 
ences, the Oriental Department of the State Library of Berlin and the Museum for Asian 
Art, contains approximately 40,000 manuscript fragments in more than 20 languages and 
scripts which were brought back by four Prussian expeditions to Turfan, western China 
between 1902 and 1914.” Alongside the many Buddhist and Manichacan texts in the col- 
lection are somewhat over 1100 Christian fragments, mostly written in Syriac or Sogdian 
in Syriac script. There are also smaller numbers of Sogdian texts in Sogdian script, Uyghur 
Turkish texts in either Syriac or Uyghur script, Middle Persian texts in Pahlavi script and 
New Persian texts in Syriac script.? Most of the Christian fragments were found at Bulayig, 
a small town located 10 km north of Turfan, although small numbers were found at other 
locations in the Turfan area.* These fragments, currently in the process of being catalogued 
for the first time,” present intriguing glimpses into the status of East Syrian Christianity in 
the Uyghur Kingdom of Oocho located in the Turfan Oasis, a major junction on the Silk 
Road. Based on the few texts which have been reliably dated, the Church of the East had 
a presence in this multi-religious environment from at least the ninth to the thirteenth or 
fourteenth centuries.“ 

Alongside Syriac, the liturgical language of the Church of the East, Sogdian also played 
a crucial role in the Christian community at Turfan, reflecting the importance of this cast- 
ern Middle Iranian tongue as a major /i7gwa franca along the Silk Road. The linguistic 
importance of Uyghur, the Turkic language spoken by many in the Turfan area, is also 
evident in the few extant Uyghur Christian texts in the Turfan Collection, particularly 
those from the Mongpol era, when the majority of the Turfan Christian community were 
probably Uyghur native speakers.” 

Most Syriac texts from Turfan are liturgical or biblical, with a small number of prayer 
texts, hagiographies and miscellanea. By contrast, the Sogdian Christian texts largely re- 
flect genres that would be read by members of a monastic community—hagiographical, 
homiletic, and ascetical texts—although there are a number of biblical and liturgical texts, 
many of which are bilingual Syriac-Sogdian.* Finally, the few Uyghur Christian texts re- 
flect a wide variety of genres, including hagiographies, apocryphal sayings, prayers and a 
wedding blessing. Amongst the Syriac and Sogdian fragments are a dozen or so that are 
calendrical in nature, the focus of this article. 

Calendrical tables are an important component of the Syrian approach to time and 
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dating systems, although there is little discussion of them in scholariy literature.* 'The pri- 
mary use of such tables is to determine when dates in the liturgical calendar which depend 
upon the movable date of Easter will fall in a given year. A classic example is the table for 
calculating the beginning of Lent found in the second part of the Opus ehronologicum of 
Elias of Nisibis, written in 1019 and published with a Latin translation by J.-B. Chabot in 
1909-1910. This table is reproduced in a slightly adapted form in the Appendix to the 
present article, along with a table for calculating the date of Easter kindly prepared for us by 
Thomas Carlson. A similar table, described by its editor as a “perpetual calendar, intended 
to give the beginning of Lent for any possible year”! is included as part of a short treatise 
on the Syrian calendar in a manuscript formerly in the possession of Mar Severius, Arch- 
bishop of Syria and Lebanon, later Mar Ignatius Ephrem 1 Barsoum, Patriarch of the Syrian 
Orthodox Church (1933-1957). According to a colophon preceding the treatise on the 
calendar, the manuscript was written in 1003/4 CE in the Syrian Orthodox Monastery of 
the Forty Martyrs near Melitene, but the date of composition of the treatise and accompa- 
nying tables is not known. 

A different use for Syriac calendrical tables is evident in “The Book of Medicines” pub- 
lished by E. A. Wallis Budge.”? The text consists of lectures on human anatomy and pathol- 
ogy, astrological material dealing with “omens, portents, spells, divinations and planetary 
forecasts”, and prescriptions for various ailments. Two calendrical tables are included in 
the astrological section, accompanied by statements such as “If you wish to know on how 
many days of a solar month the moon will rise”; “If you wish to know on what day of the 
week the beginning of the lunar month is born”; “That you may know in what hour the 
moon is born, by night or by day”; and “if you wish to know how long the moon will shine, 
and when it will set” 3 The reason for the calendrical tables in this text becomes clear from 
the material that follows, namely “calculations concerning those who are sick” essentialIy 
divination technigucs, in which the moon often plays an important role.'* This is a far cry 
from the liturgical focus of the calendrical tables in the texts edited by Chabot and Dean, 
as well as those found amongst the Turfan fragments. 


Syriac Calendrical Texts 


In addition to calendrical tables, discussed below, the Syriac texts from Turfan include sev- 
cral small fragments containing lists of months with associated information, in particular 
the number of days in each month.” 


Text 1: Syr HT 291 (TIB 99 No. 1), recto: 8.9 x 5.8 cm; 8 lines; verso blank 


ae a Tİ 
mhahır? #ril ire 
mhahr * |) er 
whahr #Al iar 
e EN 
ohahr sr sinire sara 


whahır sr zen) sala 


© a XX GB W NN 


mhahr #A yerel pizh 
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. Haziran) 30: its sign 
Iyar) 31: its sign 

Nisan) 30: its sign 

Adar | 31: its sign 
Shebat) 28: its sign 

6... Latter | Kanun) 31: its sign 


Il 
2 
#1. 
4k 
SE 


7... Former (Kanun) 31: its sign 
8... Latter (Teshri)| 30: its sign 


As with other texts discussed below (notably U 3858), SyrHT 291 lists the months in 
reverse order, * along with the number of days in each and a reference to the “sign” of each. 
A similar list can be found in the text published by Dean (1934), where a full listing of the 
months is given, with the first, Formzer Teshri (October), at the bottom and the last, Elul 
(September), at the top. The first line of this text will suffice to show what SyrHT 291 
might have originally looked like: 


Elul (has) 30 (days); and its sign is 7, and its excess is X (day). 
Dean text explains how to derive the signs for each month as follows: 


Take the days of the year, which are 365, and divide them by 7. Then there remains 1, which is the 
sign of First Tishri. Add its sign to the days of its own month and divide the sum by 7, and there 
remains 4, which is the sign of Second Tishri. 'Then, in like manner, add again the sign of Second 
Tishri to its days, and when you have divided the sum by 7 there remains 6, which is the sign of First 
Canun. And proceed likewise with the rest of the months — add the sign (of a month) to its days and 
divide by 7, and you find the sign of the following month. 


As the editor notes, “If the year began on Sunday these signs would indicate the day of the 
week on which each month began. In all other cases they indicate the relative positions of 
these first days in the weekly scheme.” In the case of Syr HT 291, the actual signs for each 
month must have been on an adjacent folio, now missing, since there is no obvious text 
missing in the left-hand margin of the fragment. 


Text 2: Syr HT 264(TIIB 69 No. 3), recto: 3.2 x 4.8 cm; 3 lines; verso blank 


<hazalı)l Ja 


A aamizh > 


la 


TE 

1:1) | hour(?) 

2: Former Teshri: 31 
1 | 
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There is not enough of this fragment extant to discern its full significance. It is included at 
this point because one line clearly contains the name of a month (Former Teshri, eguiva- 
lent to October, the first month in the Syrian year) and the number of days in that month 
(31). The right hand column contains part of a series of numerals between 1 (rx) and 7 (4), 
presumabiy referring to the days of the week. Since only four numerals survive, one cannot 
see whether they belong to a simple repeatingseries |... 1,2,3,4,5,6,)7;:1,2,3,14,5,6,7;....J, 
or, as is perhaps more likely, a series which skips one day after every four in line with the 
occurrence ofaleap year:|...2,3,4,5:17,1,2,3:15,6,7,1;...|. A series of the latter kind 
would give the weekday in a series of years of any day with a fixed position in the calendar, 
such as New Year or Christmas.” 


Text 3: SyrHT 101(TIIB 22), recto: 2.1 x 5.9 cm; 1 line; verso blank 


Nar? 
Adar:31 
This is obviously the remnants of a list of the months with the number of days in cach, 
similar to Syr HT 291 above, although there is not enough extant to know if the sign of 


each month was also included in this case. 


Text 4: U3858((TII)JB): 8.0 x 6.8 cm 


recto — 6rowsx 3 columns; cells drawn free-hand in red and black 


A Işe) I 
ISnhahjr A ar) 2 
ISnhahjr PEN YL 2x) 3 
a aw İç asa| 4 
21 
man (aa) 5 
1 Nisan 30 
2 (Adajr 31 hits sign (2)) 
3 Shebalt 28 hits sign (2)) 
4 Latter |Kanun 31 
5 Former (Kanun 
6 Latter (Teshri 


This text is very similar to Syr HT 291, consisting of a list of the months in reverse order, 
with the number of days in each and probabiy the word whahre, “its sign” at the end of 
each line, although only the first letter is visible. Although there are also similarities with 
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SyrHT 70, the two fragments do not come from the same original table, in view of differ- 
ences in the paper. 


verso — 4 lines in Sogdian script 


/1/ Yçn)l 

201 NY xwemzeP| 
/3/1 Ye. x)yömly8> 
141 Vİ mer ys)rkyls? 
/1/ 

/2/ J... xurmazda| 
/3/ J..onthatdlay 
/4/ | Mar Sergius| 


The word xwrmzP, in origin the name of the Zoroastrian god Ahura Mazda, is also used as 
the name of the first day of the month in the traditional Sogdian calendar. If it is so used 
here, it is possible that the text on the verso may be connected with the calendrical table on 
the recto. The use of the traditional (Zoroastrian) day-names by the Sogdian Christians at 
Bulayig is proved by two further texts published below (n295 and SyrHT 67). The pro- 
posed reconstruction of (x)yâ74|y8 is also consistent with terminology one might expect 
in a calendrical text. If the reading 74r(Ys)»kyls is accurate, it would suggest that the author 
of the Sogdian text on the verso was indeed a Christian. The reference here may be to the 
commemoration of this saint.” 


Text 5: Syr HT 70(TILB22 No. 2), recto: 3.9 x 5.7 cm; Il row x3 columns * 2 lines; cells 
drawn free-hand in red; verso blank?“ 


ISmhahir | man -lirh | | 


İl, iy ei ax>xw| |2 


ir sirk) | 3 


1 ... Former |Teshri 31 Lits sign (2)) 


2 ... Sunday of Alnnunciation?|... 


3 ..Latlter| Teshri... 


The top line of this fragment is evidentiy the bottom line of a table similar to SyrHT 291 
and U 3858. Despite some palaeographic similarities between Syr HT 70 and U 3858, the 
difference in paper rules out the possibility that they are from the same table. Bencath it, 
apparentİy in a different hand, are two fragmentary lines which seem to deal with risaw, 
Subbârâ, “Annunciation”, the first season in the liturgical year, which begins in cither Lat- 
ter Teshri or Former Kanun (cf. Text 6 below). 
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recto —İÂrowsx3 columns; cells drawn free-hand in red 


Ölman) sana) | (rl siner sizh)| LAJ I 
LL İssere sizde Ki (sissre sizi) İNME 2 
NE 3 
L siler izhs, “şa man slizd5| (A) 4 
1 31 lin Latter Teshri| (1) in Former Kanu)n 
2 21 (in Latter Teshri| 30 in Latter Teshri 
3 31) lin) Former | Teshri| 28 in Latter Teshri 
4 130) lin) Former | Teshri| 27 in Latter Teshri 


This table looks at first sight similar to those above, but the numbers in the second column 
do not refer to the number of days in cither Former or Latter Teshri, which have 31 and 30 
days respectively. Rather, they are from a table giving the seven possible dates for the begin- 
ning of dan. Ezan, Owddâsh “Edtâ, “Hallowing of the Church” and mcisam, Subbârd, 
“Annunciation” (roughiy eguivalent to Advent), the last and first seasons in the Syrian 
liturgical year respectively. The date of the former can range from the 30th day in Former 
Teshri (October) to the Sth day in Latter 'Teshri (November) and that of the latter from the 
27th day in Latter Teshri to the 3rd day in Former Kanun (December). It follows that the 
numbers in the second visible column (27, 28 and 30, from the bottom up) must belong 
with the months in the third column and refer to the beginning of Sx4bb4rd. 

By counting back four weeks, the length of Oyddash “Edtâ, we can then reconstruct the 
numbers which would have been in the column immediately preceding the first column, 
to find the beginning of that liturgical season. The reconstruction of the figures 30 and 31 
in rows 4 and 3 is confirmed by the fact that these are the only possible dates for Ozxddâsh 
“Ediâ which are within the month of Former Teshri named in the adjacent column. The 
difference of 2 between rows 2 and 3 indicates the position of the leap year and thus en- 
ables us to reconstruct the missing numbers and month-names in rows 1 and 2. The scribal 
alteration of ştwre, “Latter” to asın, “Former” in the first visible column of row 3 can also 
be explained by the fact that this is where the month changes from Latter Teshri to Former 
Teshri. 


verso — 4 lines in Sogdian script” 


/1/ (Bwywoj(2 
/2/ mysBwylye 
/3/ (-ymyiye 
/4/ xwi3mye 


Büyli)e (9th month in the Sogdian calendar) 
misBüy((i)e* (10th month) 

Zimt()€ (th month) 

xulsmi&? (12th month) 


The names of four months of the traditional Sogdian calendar (64/6 misBüyit, Simtifand 
xusmi€) suggest that there may be a connection between the text on the verso and the 
calendrical table on the recto side. 
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Sogdian Calendrical Texts in Syriac Script 


Text 7: n295 (TTI B 46), recto and verso: 10.5 x 6.5 cm; 10 lines on recto * 1 line on 
verso 


This isa page ofa codex in very small format. Amongst the Christian Sogdian manuscripts, 
such a size is characteristic of liturgical booklets intended, presumabiy, for individual use.” 
The present text, which seems to contain an account of work carried out on various days of 
the month, or perhaps rather predictions regarding the advisability of working on various 
days of the month, may have been written on a blank page at the end of such a booklet. 

RI 
R2 Iyl(8y)..7 (eseln| | 
R3 Ç ee(r)leee *(r)g 

R4 (gifi 

RS stm (p)tnym (e)n? 

R6 srtyny(aw')l | 

R7 frnxfwlnty (w) (be 

R8 dtğyr(w)e(y7)ly8yl 

R9 *Ye )rg)i | 

R10 nylee(ee co)| | | 

VI. rwey(m)yöy.. 

rest blank 


“On the day |...-x64: ... un-(2)... work(2), Riso thar(?) ... he might(?) bring a coarse(?) implement(?) 
to thekhan(?) (who) ... He/it(?) ... (will bel(2) fortunate. M9) On the day dhatsi-rö€ No work(?) .... w) 
On the day ...-rö€: (here #he text breaks off unfinished)” 


R3. The restoration of P|(r)g “work” is supported by the occurrence of this word in R9. 

RS. On s7 see the note to Text 9 (n354), line 5. The following (p)27y14 is unfortunately 
obscure. One or more words so spelled are attested (in the plural form p47y744) asa 
translation of Syriac rdires in the sense “gear, trappings, implements” and as the 
second element of two Manichacan Sogdian compounds: /#”-p2nyw “advisor”* and 
#ryyy-pinym, an epithet of “hands” with a negative connotation.” Finally, (4) could 
represent the Turkish title £/4x, but the reading is guite uncertain. 

R6-7. If #yzy in R6 is 3 sg. imperfect “introduced, brought” the obvious restoration in R7 
will be /#7x)w)72y (w)(74) “(he/it was) fortunate” But it seems egually possible to 
interpret /y7y as 3 sg. optative (for *2y72yy) and to restore a 3 sg. subjunctive //7x|w)|72y 
(w 12), giving the sense “(he/it will be| fortunate” or “(may he/it be) fortunate” 

R8. For rw “day” cf. Text 10 (SyrHT 67), line 6. The day specified here is dha457 röğ, the 
8th, 15th and 23rd day of the month in the traditional Sogdian calendar. Two other 
days of the month were presumably named in RI and R10, but they are unfortunately 
illegible. 
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Text 8: n288 (TIIB 624 C93—-TIIIB 61), recto: 13.5 x 8.5 cm; 11 lines; verso blank 


This text is written on one side of a sheet made by gluing together two, in parts even three, 
layers of paper. The other side is blank. Although poorly preserved, it has proved crucial 
to the understanding of the calendrical tables which follow (Texts 9—13), since it contains 
instructions for consulting such tables. 

The key to the reconstruction and understanding of this text is the seguence of nu- 
merals mentioned in it: 28, 12 and 19. Lines 1-4 contain instructions for calculating the 
position of the year within the 28-ycar solar cycle. 'The procedure described is as follows: 
Start with the number of the Seleucid year, divide by 28, and take the remainder. Lines 5—8 
contain instructions for calculating the position of the year in the 19-year lunar cycle. In 
this case, the procedure is to add 12 to the number of the Seleucid year,” to divide by 19, 
and to take the remainder. 

Exactly the same procedure is described by Elias of Nisibis, in the text accompanying 
his table for calculating the beginning of Lent: 


Subtract the years of Alexander 28 (by) 28, and what remains, enter with it the line of 28... Then add 
12 years to the years of Alexander and subtract the total 19 (by) 19, and what remains, enter with it 
theline of 19... Then proceed with the remainder of the 19 as far as the remainder of the 28, and the 
number which you find opposite both numbers, if it is in black ink, then the Monday of the Fast falls 
in Shebat, and ifit isin red, then the Monday of the Fast (falls) in Adar. 


The same calculations are described in the Introduction to the printed text of the Hudra, 
the primary liturgical text of the Church of the East;* there, however, the resulting figures 
are used to consult two separate tables rather than a single table of 28 x 19 (< 532) celis, 
such as the table of Elias. Our Sogdian text states that one should place a “line” (Sogdian 
wytg) first on the axis of 28 and then on the axis of 19. Evidently the point of intersection 
indicates the reguired date. The implication that the text describes the procedure for con- 
sulting a 28 x 19 matrix receives strong support from the associated fragments of calendri- 
cal tables (Texts 9-13 below), most of which can now be scen to belong to tables of exactly 
this type. 


1 İglem)ygeyrbiy)i 

2  gdm-zyysty”| 

3  ewystg(y )Sewystlg)iybysweef........ J 
4 o plexsr)ötwytg wdywst 

5 nw(isee)gywytg“ypydr 

6  pemiyewpi()dwispliimr...... nwtsgy) 
7 nwtsgybys()wcojff................. prxst xt) 
8 o (wytgwdywst.. Öl 

9 mlyw)““ srdy( 6)öryg(dyzz)l mx 
10. (pe)mrmt| 
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“T1£ you deslire to know /the ...|, in which position it is, (take the number of the year, subtract| 28 
(and again) 28 (as many times as possible). (However many)... “İmay be left (over), plut| the line 
there. 

Concerning the line of 19 ...: To (lit. over) the number (of the year add the) number) 12... subtract 
119) (and again) 19 (as many times as possible). However many |... may be left over)... “put theline 
there. 

“7The month) Former Teshri of the tiger year ... the number (of the year of the Greeks) was ... |Our| 
Lord...” 


Line 1. The verbs are probabiy 2 sg. optative: “(if you des|ire that you may know” Virtually 
identical phrases are used to introduce the explanations of the calendrical tables in the 
text translated by Dean, as well as in the Syriac “Book of Medicines”” 

Line 2. The compound gd”n-2'yy probably consists of gd”n “which? what?” and 2 “earth, 
ground” plus the suffix -y which turns the compound into an adjective, literally: “hav- 
ing what ground? in which position?” 

Line 3. Sogdian has two ways of expressing a distributive sense: by repetition, as in 7y7/4 
nym “half-and-half” or by use of the suffix -£y, as in 2rkyy “by the thousands”.* Here 
in “#wystgy 1wystgy “28 (and again) 28” the two methods are combined. The same 
construction is probably attested in lines 6—7: |/754y)| 2w£sgy “19 (and again) 19” 
Since both examples are followed at a distance of one line by the words wy#g wdy, it 
does not seem too fanciful to assume that the two passages are parallel, hence the resto- 
rations | 29” wc of) in line 3, ”|2s4) in line 4 and |p7x4x4) in line 7. The literal mean- 
ing of ys we (2 sg. imperative) is “send away, let out” In a mathematical context this 
must mean “take away, subtract” The Sogdian text thus expresses division as a process 
ofrepeated subtraction, as does Elias, who uses the Syriac verb aa, lit. “go out”, hence 
“cast out, subtract” with repeated numerals: “28 (by) 28” “19 (by) 19” 

Line 4. Forms such as prx7 4 (subjunctive * conditional particle x4) have recently been 
discussed by Yoshida,”* who points out that they are restricted to late Sogdian texts 
whose syntax shows the influence of Uyghur Turkish. The Syriac eguivalent in the text 
of Elias is xrda, “remains” The word wy?g, which also occurs in lines 5 (with obligue 
case ending -y) and 8, is otherwise unknown. EtymologicalIy, it may be understood 
as a diminutive of w;#6 “cord, rope” (in Sogdian script wy?k, Yaghnobi wi?) hence 
a “string” or “İine” It seems to apply both to a row or a column of figures (“line of 19 
.),in which sense it corresponds to Elias” use of the Syriac term rAyias, “line”, and 
to the horizontal and vertical lines or markers whose point of intersection determines 
the reguired date. 

Lines 9-11. The reference to a “tiger year” (the third year in every cycle of twelve years ac- 
cording to the Chinese and Central Asian animal cycle) suggests that this part of the 
text applies the method of calculation described to a specific year. 


Calendrical Tables with Sogdian on the Reverse 
Five fragments from Turfan have remnants of calendrical tables in Syriac script on one side 


and (with one exception, where the reverse is blank) Sogdian texts in cither Sogdian or 
Syriac script on the other side.” 
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Text 9:n354(TIIB66No.48a):14.55x123 cm 
recto — 9 rows x 8 columns; cells drawn free-hand in red and black; one indistinct line in 
Manichacan script in the lower margin” 


m» I 
“A mia al Gel) a | İsi 2 
3) Tl a| As EN 3 
“| (el) bal) | aa) e 4 
a, A) >) a A 5 
> Aa > Ce AS > v 6 
b aa < m CN » m. 7 
le) a mİ m) hi m 8 
m N> w| bi aa| İc) 9 
1 15 18| (22| (15) ul (22) DE 
2 14? 7 21 14? 4 21? 31 
3 (13) (6) 27 13 6 20? 30 
4 (19) 5 26 9) 4 19? 5 
5 (17) 3 24 10 3 24? BI 
6 16 2 23 16 2 23 2 
7 15 8 22 15 1 22 1 
8 14 7? 28 14 ( 21 312 
9 (19) 5? 26 12? 5 19 5 


Most of this fragment can be identified as a section of the Lenten table reproduced in the 
Appendix (table 1, columns 14—19; rows 20-28). However, the last column of n354 does 
not correspond with any part of that table; in fact it includes two numbers (30 and 31) 
which can never occur in a Lenten table. A series of numbers which agrees with the surviv- 
ing figures in this column does occur in the corresponding Easter table reproduced in the 
Appendix (table 2, column 17, rows 12-19) and the same pattern would also occur in a 
table for determining certain other dates dependent on Easter, such as Pentecost, though 
the comparison reguires one to assume that the scribe wrote several numbers in red instead 
of black or vice versa. However, it is difficult to see how this fragment of an Easter or Pen- 
tecost table can relate to the Lenten table which stands beside it, since the dates indicated 
in this last column, whether Easter or Pentecost, do not align with the Lenten dates to their 


right. 
verso — 9 lines of Sogdian in Syriac script 


On the reverse of the calendrical table is the following Sogdian text. The two texts may 
have been written at different times, but are presumably connected, in so far as both are 
concerned with the calculation of certain dates in the liturgical year. 
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1 1(ny)6( e)le xölpl p)rlw) yw 
2. mylinlen m) 
3 (wyelwr)gw (knw)ngildylm mx 
4  nwts(prmx)(Bİp(y xer)ey (..) ey(m) 
5 stmplsyprely.J( Jen giym)8Ö)iyl 
6 Swsr(ctfr)sm(y)6( pr)e(y) 
7 Ç(sw)giymbw(e.) 
8. İdio)mdgmyöiy)i | 
9. Piymbwe.| | 


“... both day (and) night alike, (from) the month... until the nineteenth of the month Former Kanun 
one eats(?) at night. Again, “after the Great(?) Fast, after forty days from the Resurrection is the 
feast of the Ascension, and “on the |ten |th day is the feast (of Pentecost|” 


Lines 3—4. The date (19th of Former Kanon, eguivalent to December) is clear but its sig- 
nificance is unknown. The Church of the East observes a fast prior to Christmas, be- 
ginning on the Ist of December, and one might perhaps speculate that there was some 
change in the rules of the fast on the 19th, seven days before Christmas itself. However, 
the reading and translation of the phrase (x)(İp(” xwr)2y “one cats(?) at night” are 
guite doubtful. 

Line 5. The word s7 also occurs in Text 7 (n295), RS, but is otherwise unattested in this 
spelling. It apparently corresponds to the form written 5474 in Sogdian script,”* which 
scems to be a later form of Manichacan Sogdian s//9b “stern(?)” in Sogdian script ”?7p 
or simp “coarse”” Here one could understand 5474 ps as “Severe Fast” or merely “Great 
Fast corresponding to Syriac resi rexa, , the regular term for Lent. The Manichacan 
form s##mb translates Middle Persian “47 (& New Persian si/2br), a word whose senses 
include the neutral “big, strong, solid” as well as the more negative “coarse, stiff” 

Lines 5—9. The references to s//7 ps “Lent, gym& “the Resurrection” and swlp” ”Yn “the 
feast of the Ascension” are all guite clear, so there can be little doubt that “the feast |of 
Pentecost)” should be restored in lines 8-9. 'That the community at Bulayig celebrated 
the feast of the Ascension forty days after Easter and ten days before Pentecost, as is 
of course to be expected, is also clear from the Sogdian version of the Apostolic Can- 


ons.“ 


Text 10: SyrHT 67(T11B22No.2):7.5x10.9cm 
recto — 7 rows x 9 columns; cells ruled in red 


Ss) il (mal | aj 
La ma a e ma & 2 
— LN A v a , v EŞ —)| akal 3 
Gl e) 4 e ei Sie er al Kaza 
(mal) bel) Demal) Aa) e) ma) a) cell 5 

lal Ae Le a ua 6 

(w)| Yal) lala 7 
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1 (pol lisli İli (201 | (6) 27? 20? (61 27? 3 
> bisi isi 11 25 18 4 25 1 
3 | 24 10 a 17 10 24 17 3 24 10 
4 İ|233 9 2 16 9 2 16 5 16? 
5 NEN >> 29 22 8 29 15? 8? (Us) 
6 İlel |(3i |(2717 20 6 27 13 6? (131 
Mi m (49) | (5) 262 19? 52 U2) 


Again, this fragment can be located in the Lenten table in the Appendix (columns 8-17, 
rows 11-17). As noted below, Syr HT 273 may come from the same original table. 


verso — 8 lines of Sogdian in Syriac script 


On the other side of the calendrical table is a Sogdian text which appears to be concerned 
with a calendrical calculation, though its purpose is not clear. Two occurrences of a verb 
meaning “(it was) written” and (probably) one of the word for “scribe” suggest that it may 
be a colophon, in which the dates when the scribe began and finished writing the manu- 
script might have been mentioned. 


Kewy)st(“! nPwgel | 
bj>wt dwy(s)t 3(o)| | 
plemiy prw (sYgg(wn)l | 
ple)r(w d)pyd(5? xw) <- npxst(y) gey?el | 
Ken)glelr”(y n)wwyst (s)ye(y sw)ryg 
Muzo > Yd( yay) rwe(y) (mn) 
Jeest*- npxöt(y) 
pyd) 


© A A UuU KB Www R 


“... twenty-...(2) ... increases, two hundred and cighteen ... Öwith the reckoning he(?) put(?) the 
number ... he is the scribe(?) instead of... It was written ... on the 29th day of the month (by) the 


Syrian “)|calendar)| ... (The day) dhönö-rö€. There was ... (It was) written ... because of...” 


Line 1. The first word may be acompound ending in -ys4 “20” i.e.a number between 21 
and 29. It does not scem likely that it can be read dwys? “200” The following ()wg41 
appcars to be the beginning of an otherwise unknown word. 

Line 2. The spelling ”s4c “18” stands for (a3tats), cf. pxcc |pâjats| “15” Other attested spell- 
ings in Syriac script are 4s |3tats)| (in U 7252, side A, col. 1, line 20), and 4s (4445). 

Line 3. The noun per or p#smr—cf. also Text 8 (n288), lines 6 and 10— derives from the 
verb pemr-, pismr- “to consider, reckon” and can generally be translated as “reckoning” 
or “number” In the Sogdian version of the Parable of the Minas (Luke 19:12-27), pen»r 
translates Syriac 7472” as a unit of currency, no doubt as a calgue based on the mean- 
ing of the underlying root 727” “to count” As for #4, this too can usualiy be translated 
as “number” and is virtually synonymous with pc”, as is clear for instance from the 
dyadic expression pww sk pww pism'r “countless, innumerable”© However, it is pos- 
sible that one or both of these words may have a more specific sense in a mathematical 
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context such as this. Finally, 47 may be cither 2 sg. imperative “make, put” or 3 sg. 
imperfect “(he) made, put”. 

Line 4. Since dpyd or rpyd is unknown, it seems likely that it is a mispointed form for dpyr 
“scribe” 

Line 5. The phrase (4)wwyst (5)y4(” sw)ryg ... “on the 29th day of the month (by) the 
Syrian |calendar|” suggests that the preceding|...|(42)gle|Xy”) might be a contrasting 
ethnic adjective with the Syriac suffix -4y4 (spelled -y in Sogdian fashion rather than 
-y as in Syriac). However, it is difficult to find a plausible restoration. 

Line 6. In Sogdian the word ywc “day” is exclusively used with the traditional names of 
the 30 days of the month, to which it is suffixed. There is virtually no doubt that the 
preceding word here should be read dyny, the name of the 24th day, since no other 
day-name is compatible with the traces. However, it is not clear whether the text indi- 
cates a synchronism between the 24th day (of a Sogdian month) and the previously- 
mentioned 29th day (of a Syrian month). 


Text 11: Syr HT 68 (T11B22No.2):4.1x3.1 cm 
recto -İrowsx 2 columns; cells drawn free-hand in red 


v 

aa) İri 2 

mM MA 3 

(ma) m 4 
1 (31 17 
2 2 23 
3 28 21 
4 27 20 


This fragment can also be located in the Lenten table in the Appendix (columns 10-11, 
rows 2-5). 


verso — 3 lines in Sogdian script 


/1/ İl 
21. cel(BYr sl 
/3/ TSİ 

/1 sl 
/2/ (four) ..J 

/3/ 


The Sogdian word c4&r “four” on the verso could relate to many contexts, including 
that of a calendar, but it is not possible to draw any clearer conclusions. 
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Text 12: SyrHT 273 (TIID), recto: 5.4 x2.3 cm; 4rowsx 1 column; cells ruled in red; 
verso illegible“* 


lu k ia 
El WWW 


A 


— kJ) 


Kl EJ JR 


There are two different places where this fragment could fit into the Lenten table (cither 
column 10 or 18, rows 23-26), as well as two places in the Easter table (either column 6 or 
17, rows 3—6). Of interest is the fact that it was apparently not found at Bulayig, the site 
where most of the Christian fragments were discovered, but rather at Oocho, elsewhere in 
the Turfan oasis. However, similarities in palaeography, along with the red ruling, suggest 
that it may have originally belonged to the same table as Syr HT 67, the only other frag- 
ment with cells ruled in red, rather than drawn free-hand. In this case, it belongs in the 
Lenten table. 


Text 13: So 15850(THITV.B):3.3x49 cm 
recto 2 rowsx 5 columns; cells drawn free-hand in red and black 


5 
a 


1 
2 18 


INİJIN 


11 4 


Due to the anomalous occurrence of the number 6 in two adjacent cells, which should not 
happen in Syriac calendrical tables, and the absence of a number in the upper right-hand 
cell, this fragment may represent a table which was left unfinished due to a scribal error. 


verso — 3 lines in Sogdian script 


/WV IGİL 4 KI 
121 Yy xw Çm/r8)18 
3/1 
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Concerning the text on the verso, other than the possibility that the language is Sogdian, 
nothing more can be assumed. 

As noted above, it is likely that Syr HT 67 and SyrHT 273 come from the same original 
Lenten table. Especially given the unigue text on the reverse, n354 seems to be the sole 
remnant of its original table, which apparently contained information for determining the 
dates of both Lent and Easter. Of the remaining calendrical tables, there are similarities in 
the scribal hand on Syr HT 68 and So 15850, but given the anomalous nature of the later, 
it is guestionable whether they originally belonged together. 


Conclusions 


The Christian calendrical fragments from Turfan are few in number, but they offer inter- 
esting insights into the Christian community that existed in this outpost of the Church of 
the Fast for several centuries. The remnants of calendrical tables, which can be located in 
reconstructed Lenten and Easter tables show that the Turfan Christians were as concerned 
with determining the correct dates for these important events in the liturgical calendar as 
Christians elsewhere in Europe, the Middle East or Asia at that time. 

The fact that Sogdian texts in either Syriac or Sogdian script which mention Sogdian 
months or provide calendrical calculations can be found on the reverse sides of most of the 
fragments containing calendrical tables further shows that these texts were not just being 
recycled (as is the case with many texts from Turfan which contain different languages on 
the recto and the verso). Rather, it seems that the Sogdian texts on the verso of the calen- 
drical tables were intended to help members of the community in calculating important 
dates in the church calendar. In contrast, there seems no evidence that these tables were 
used for divination purposes, as is the case in the Syriac “Book of Medicines” 

Finally, the use of three calendrical systems in these fragments— Syrian, Sogdian and 
the 12-year animal cycle used by the Chinese and subseguently the Turks—further attests 
to the multilingual and multicultural nature of the Christian community in Turfan 


Appendix 1: Lenten and Easter Calendrical Tables 


wo tables are reproduced below. The Lenten Calendrical 'Table is an adaptation of the table 
in the work of Elias of Nisibis.9 The parallel Easter Calendrical Table has kindiy been pre- 
pared by Thomas Carlson, to whom the authors are very grateful. The numbers in each cell 
give the dates of, respectively, Lent and Easter in any year. Figures in bold type in the Lenten 
table (red ink in the original) stand for dates in Adar while non-bold figures are dates in 
Shebat; in the Easter table bold figures represent dates in Nisan, non-bold figures dates in 
Adar. The significance of the rows and columns shaded light grey is the same in both tables: 
the top row is the place in the 19-ycar lunar cycle (the remainder after adding 12 to the 
Seleucid year and dividing by 19); the left column is the place in the 28-ycar solar cycle (the 
remainder after dividing the Seleucid year by 28); the right column is the “foundation of the 
year” “ while the bottom row indicates the day of the month on which Passover”! falls, cither 
in Adar (March) or Nisan (April). Darker grey shading indicates portions of the table which 
are paralleled in the Turfan fragments. In the Lenten table: n354 — columns 14-19; rows 
20-28; SyrHT 67 — columns 8—17, rows 11—17; Syr HT 68 — columns 10—11, rows 2-5; 
SyrH'T 273 — cither column 10 or 18, rows 23—26. In the Easter table: n354, last column — 
column 17, rows 12-19; Syr HT 273 — cither column 6 or 17, rows 3—6. 
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—lalajnlelr|-lealzlule|l|—lJlale/j<lJelJr|J-laj*lulelrlala *lu|lr 
oaleolslna <lselalnlmlal-/(eleolaş mlalelalelslalalelealzlmsla|ala|e 
-—|-Jalalalal-lalalalala|-Jalalala|-(—alalala|slalalala)|— 
N 
© olslealmlr  elulmalalrju)slmnlajrlelu|)s alm lefelalalmielulm 
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Appendix 2: Plates 


TExT 1: SyrHT 291 recto. 


TEXT 2: SyrH'T 264 recto. 
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TEXT 3: SyrHT 101 recto. 


TEXT 4: U 3858 recto (left) and verso (right) 
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TEXT 5: SyrHT 70 recto. 


TEXT 6: Syr HT 69 recto (left) and verso (right). 
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TEXT 7: n295 recto (left) and verso (above). 


TEXT 8: n288 recto. 
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TEXT 9: n354 recto (top) and verso (bottom). 
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TEXT 10: SyrHT 67 recto (top) and verso (bottom). 
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TExT 11: Syr HT 68 recto (left) and verso (right). 


TEXT 12: SyrH'T 273 recto. 


TEXT 13: So 15850 recto (left) and verso (right). 
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Notes 


14. 
15. 


'The Syriac texts are dealt with by MD and NSW, the Sogdian texts in Syriac script by NSW and the texts 
in Sogdian script by CR. The Easter table in the Appendix was contributed by TC. Since neither MD 
nor NSW is a specialist in calendrical matters, we owe an immense debt of gratitude to those who are and 
who have provided invaluable help in interpreting and reconstructing the calendrical texts and tables from 
Turfan presented in this article. François de Blois (EdB), Thomas Carlson, Gareth Hughes and Sacha Stern 
(SS) have all contributed important suggestions and insights, in particular with regard to what turned out 
to be a crucial point: the significance of the numbers 28, 12 and 19 in Text 8 (n288). Without their input 
this article would be much the poorer. Thanks are also due to the Staatsbibliothek zu Berlin - Preussischer 
Kulturbesitz and the Berlin-Brandenburgische Akademie der Wissenschaften for access to and permission 
to reproduce images of the relevant fragments. All images are copyright Depositum der BERLIN-BRAN- 
DENBURGISCHEN AKADEMİE DER WISSENSCHAFTEN in der STAATSBIBLIOTHEK ZU 
BERLİN - Preussischer Kulturbesitz, Orientabteilung. 

On the Turfan expeditions and the resultant Turfan collection in Berlin, see Berlin-Brandenburg Academy 
of Sciences and Humanities (2007). 

Although generally referred to as “fragments” the texts range from a 61-folio Syriac liturgical text to small 
scraps upon which only a few letters are visible. Several dozen of the Christian fragments (including some 
discussed in this article) are in fact bilingual, and a few are even trilingual. 

On Bulayig, see Sims-Williams (1989). 

The fragments in Syriac script are being catalogued by The Christian Library from Turfan Project, funded 
by the Arts and Humanities Research Council of the United Kingdom and based in the School of Orien- 
tal and African Studies (SOAS), University of London. The project team consists of Erica C. D. Hunter 
(principal investigator), Nicholas Sims-Williams, Peter Zieme and Mark Dickens. 

Rather than the problematic adjective “Nestorian” “East Syrian” is used throughout to refer to the Church 
of the East, as well as other churches (such as the Chaldean Catholic Church) which have subseguentiy 
split from it, all of which follow the same basic liturgical rite, albeit with certain theological differences. 
The ethnic makeup of the Turfan community is discussed in Sims-Williams (1992), the multilingual na- 
ture of the Christian texts from Turfan in Dickens (2009). 

Indeed, it is the nature of the literature found at Bulayig which indicates that it was almost certainly home 
to a Christian monastery, as noted in Sims-Williams (1989). 

On Syrian approaches to chronology, including the Syrian calendar and the Seleucid era, see Bernhard 


(1969); the work does not deal with calendrical tables. 


, Chabot (1909), pp. 124-125; Chabot (1910), p. 139. We are particularly grateful to François de Blois for 


drawing our attention to this important source. 


. Dean (1934), p. 129; the relevant table is Table 1, ibid., p. 139. This West Syrian manuscript is currently 


located in Damascus, with the catalogue number Dam. Syr. 7/16. Thanks to Jonathan Loopstra (American 
University in Irag) for this information. 


. Budge (1913). Page references will be given as follows: Syriac text/English translation. 
. Budge (1913), pp. 448/527, 451/529, 451/530, 452/531. Budge's rather archaic translation has been 


modified here. The phrase “if you wish to know” or “if you wish to understand” is also found throughout 
the text edited by Dean, cf. Dean (1934), pp. 130-138. 

Budge (1913), pp. 453—-468/531—549,. 

SyrHT signature numbers are kept in the Oriental Department of the State Library of Berlin, while n, So 
and U signature numbers are kept in the Berlin-Brandenburg Academy of Sciences. Signature numbers in 
parentheses (e.g. T II B 22) are those originally given to the fragments at the time of the Prussian Turfan 
expeditions. Fragment measurements are given in height x width order. The following conventions are 
used: | | for missing or illegible text, ( ) for letters which are only partially legible, italics within () for traces 
compatible with the reading proposed, and eee for unidentificd letters. Grey shaded cells in the calendrical 
tables are cither outside the fragment or have no visible letters in them. Rubrics are indicated by underlin- 
ing for Syriac texts and their translations; for Sogdian texts, they are indicated by bold type. It should be 
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16. 


17. 


18. 
19. 
20. 


21, 
22. 


23. 
24. 


25. 


26. 
27. 


28. 


29. 


30. 
31. 
32. 
33. 


34. 
35. 
36. 
37. 
38. 
39. 
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noted that one cannot always reliably distinguish red ink from black ink on these fragments, since the 
former can darken over time and the latter can fade. 

We are grateful to Sacha Stern for noticing this point and thus making it possible to reconstruct the miss- 
ing month-names in these texts. The reason for listing the months in reverse order remains unclear. 

Dean (1934), p. 136. As noted here by Dean, “excess” refers to “the excess over the moon month of 2914 
days.” 

Dean (1934), p. 130. 

Dean (1934),p.130,n. 4. 

cf. the five right-hand columns in Dean's Table 1 (p. 139), which indicate the weekdays of the “Foundation 
of the Year”, New Year, Christmas, Epiphany, and Holy Cross. 

The first words on lines 5 and 6 are illegible due to the faded rubric. 

The final letter of this word and the first letter of line 4 could be read as p in Syriac script, according to a 
proposal by Peter Zieme. 

A less likely restoration is (x)yâx|Px, “in that mfonth|J” 

Peter Zieme proposes reading the word in this way, with the s in Syriac script, to be interpreted as Mar 
Sergius (Syriac aaa im 3129). 

Sergius features guite freguently in the Martyr's Anthems, which are an important part of the liturgy of 
the Church of the East; see Maclean (1894), pp. 28, 34, 39, 46, 116, 119. The current lectionary of the 
Church of the East also mentions a commemoration day for Sergius and his fellow martyr Bacchus, on 
the first Wednesday in October, although no special lessons are appointed in the lectionary; see Maclean 
(1894), p. 282. However, two Christian fragments from Turfan indicate that this commemoration was 
celebrated there, at least in the ninth century (based on provisional dating of one of the manuscripts con- 
cerned), even though it is not contained in modern liturgical texts of the Church of the East. Thus, a folio 
from a Sogdian lectionary with Syriac rubrics (n164), gives Matthew 16:24-17:6 (the text breaks off at 
this point) as the reading for the commemoration waa> sima wlıla ine size, “of Mar Sergius and Mar 
Bacchus”; see Müller (1913), pp. 12-16; Sundermann (1975), pp. 75-78. Significantly, Mar Awa, Bishop 
of the Assyrian Church of the East in California, has recently found the actual text of the commemora- 
tion of these saints in MIK LI 45, a 61-folio liturgical manuscript which is part of the Turfan Collection: 


Kasal ramen Gal imi risalı har, Saturday of the blessed Mar Sergius the victorious martyr” 
(fol. 13 recto — Bacchus is mentioned on fol. 13 verso — findings presented at the Christianity in Irag VII 
conference held at the School of Oriental and African Studies, London on 28 May, 2011). 

Syr HT 67-70 are glassed together. 

The letter immediately following a is partially torn off, Since it almost certainly refers to one of the seasons 
in the liturgical year, there are only a few options for the missing word. Based on the visible remnants of the 
letter and the reference to Latter Teshri in the next line, the most logical option is risaw. 

This is the most likely reconstruction, given what is visible of the bottoms of the missing letters, along with 
the final 2x2. 

The last word in this cell has been altered from şiwre, “Latter” to yasan, “Former” leaving the unexplained 
e. Based on the final — visible at the beginning of this cell and that immediately below, the first word must 
be six.h, thus indicating the month of Former Teshri in both celis. 

This number has aline over it. 

Lower right corner of page, rounded and darkened; side margin — 1.4—1.6 cm; lower margin — 1.0 cm. 
The reading of this word is very uncertain. 

This is the form used in the Manichacan texts. The texts from Mt. Mugh call this month 47#2ych, as dis- 
cussed in Panaino (1990), p. 665. 

There is probably a diacritic dot under z. 

Presumably with metathesis for xsw7yc. 

cf. Sims-Williams (1995), p. 258a. 

Bold type in Sogdian texts indicates rubrics. 

Or (wi? 

Sims-Williams (1985), p. 179. 


40. 
41. 


42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
SI. 
52. 


53. 


54. 
55. 
56. 
57. 
58. 


59. 


60. 
61. 
6. 
63. 
64. 
65. 
66. 


67. 


68. 


69. 


70. 


71; 


Christian Calendrical Fragmenis from Turfan 295 


Gershevitch (1985), pp. 33-39). 

“Sharply-inclined” according to Gershevitch (1985), pp. 35—36, “swiftly-grabbing” according to Sunder- 
mann (1992), p. 134. 

“The purpose of adding 12 is to reconcile the Seleucid year count with the Alexandrian cycle” (SS). 
Chabot (1909), p. 124; Chabot (1910), p. 139. 

Darmo (1960), pp. 13-14, especially p. 13, r. col., bottom 1211; p. 14,r.col., Il. 1—11. 

The rest of the line left blank? 

Hardiy 77. 

Cited above at the end of the Introduction. 

Gershevitch (1954), $1633. 

Gershevitch (1985), pp. 27-29. 

Yoshida (2009), pp. 281-282. 

See Livğic (1962), p. 156. 

For convenience, the calendrical tables will be considered the recto side of cach fragment. Translations of 
cach table with Arabic numerals are given in left-to-right format, as are the Easter and Lenten tables at the 
end of the article, in contrast to the Syriac text, where the original right-to-left format is obviously main- 
tained. 

Numbers in missing cells are supplicd in the translation based on the Easter and Lenten tables reproduced 
in the Appendix. 

Apparently in black ink, but should be red (according to expected seguence). 

Apparently in red ink, but should be black. 

In black ink, but should be red. 

In red ink, but should be black. 

Sundermann (1997), p. 105, line 4, where s4 occurs in a context parallel to ?5474p in Yoshida (2000), p. 13, 
line 110. The proposal in Yoshida (2008), p. 59 to read 7x2 in place of?s274 is hardiy justified. 
Gershevitch (1954), $157; Yoshida (2000), pp. 13 (line 110), 83. On the late Sogdian development of 
Imb|) to (m) see Gershevitch (1954), $453. 

See Sims-“Williams (1985), pp. 106-107, with n. 67. 

Ouite uncertain. Not dıwys?. 

Or ()pyd. Wrongly pointed for dpyr? 

An unpublished fragment discussed by Dickens (2009), pp. 30-32. 

Thus correctly read in Müller (1913), p. 41, line 3, contra Sundermann (1974), p. 231. 

Gershevitch (1954), 61164. 

A label on the glass-plate links it with a now-lost fragment T 11 B 66 No. 48b and a typed hand-list of the 
Syriac fragments (prepared sometime between 1946 and 1972) further connects it with other calendrical 
texts discussed in this article: TII B 22 No. 2 (SyrHT 67-70) and TIIB 66 No. 48a (n354). 

Written verticalIy in black ink in the cell (perhaps to save space). 

This line seems to contain the Sogdian word xw, which functions as a demonstrative pronoun (“that”), an 
article (“the”), the nominative 3rd person singular pronoun (“he”) or the 3rd person singular present of the 
verb “to be.” 

Chabot (1909), pp. 124-125; Chabot (1910), p. 139. The first three rows of Elias's table have been omit- 
ted, since they are not relevant to this article. 

As Dean (1934), p. 131, n. 6 notes: “the day of the week on which the preceding year ended, expressed as 
anumeral, 1,2,3,4,5,6,or 7” This is also referred to as the dominical letter. 

Here and in what follows the term “Passover” refers “not to the Passover of the Jews but to the notional 
“Passover” of Christian Easter computus, that is: the 14th day of the Paschal lunar month” (dB). 
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Lunar Tables in Medieval Russia 


Michael L. Gorodetsky 


Introduction: Tables of “Lunar Stream” 


Celestial events attracted great interest in early Russia. Russian chronicles known as “letopises” 
(annals) record hundreds of observations of solar and lunar eclipses, comets and meteor show- 
ers.! Special interest was also devoted to the movements of the Sun and the Moon as these 
luminaries determine calendrical cycles, in particular the 19-year lunar cycle which formed 
the basis of Christian Easter calculation. In addition, the cycle oflunar phases governed an 
earlier, traditional pagan lunar calendar; unfortunately, traces of this carlier calendar are 
very rare as all preserved written sources from medieval Russia date to after the Christian- 
izing of Russia in AD 988 and are mostly written by ecclesiastical scribes using the Julian 
calendar. However, sometimes one can still find references to 'months of scribes” as op- 
posed to 'celestial months in early texts.? 

In various medieval Russian sources, usualIy of ecclesiastical content—books of hours, 
canons, psalters, etc—one can sometimes find tables of the so-called “lunar stream” These 
tables give a schedule of new and full moons for a single 19-year lunar cycle. They generaliy 
include both the date and the time of the new and full moon. The role of such tables is not 
very clear; they are not directly related to ecclesiastical practice as the date of Easter was 
determined by another method and moreover Easter full moons are usualIy not synchro- 
nized with the dates in the lunar stream tables. 

The origin and history of the development of the tables of lunar stream have not been 
investigated in detail. When these tables are compared to astronomical calculations it be- 
comes evident that the numerical data of the tables are very imprecise and that there are a 
large number of scribal and numerical errors. Tables of this type are mostly based on very 
simple calendrical models or on some rounded value of the length of the synodic lunar 
month which is added repcatedly to some starting date (for example in a book of hours of 
the fifteenth century it is stated that the calculations are made from the length of 29 days 
and half a day and half an hour and 1/5 of an hour).* Some lunar stream tables are based 
on the length of the lunar month which is the basis of traditional Hebrew calendar (Jew- 
ish lunar circle” as it is called in the text). One such text defines the length of the month 
to be “29 and half a day and half an hour and 1/5Sth of an hour and 33 partial hourlets. 
The number “33” is a scribal error for “37; as can be seen from the numerical values in the 
table. These partial “hourlets” are the he/egs (1/1080 of an hour) of the Hebrew calendar 
as 1/241/5437/1080-793/1080 gives the weli-known value for the length of the synodic 
month of 24.5 days * 793 helegs. These particular tables in Russian sources are calculated 


297 


298 MICHAEL L. GORODETSKY 


starting from the New Moon of Tishri 1 in year 5227 of the Hebrew calendar (Autumn of 
AD 1466) .“ 

A particularly interesting lunar stream table is found in the compilation of St. Kirill of 
Belozersk.7 These tables are placed on the lists 173—186v and are dated by watermarks to 
the end of the fourteenth or the beginning of the fifteenth century. These tables attracted 
my attention because of the unigue pictures on the margins with phases of possible solar 
and lunar eclipses (sce figures 1 and 2).*'The tables are fixed to the 19-year Easter lunar cir- 
cle, but the first year is stated as 6898 of the Byzantine Era (BE) which corresponds to AD 
1390 (according to the Byzantine Era of the world started 1 September 5509 BC). In the 
following, 1 present an astronomical analysis of these Kirillo-Belozersky tables. However, 
before turning to this analysis it is instructive to look at the general level of astronomical 
knowledge in medieval Europe up to the end of the fourteenth century. 


Medieval Astronomical Tables in Europe 


During the Middle Ages, the main locus of astronomical activity was within the church. 
The need to explain growing divergences of Easter Tables with observed lunar phases led 
to a revival of interest in astronomical observations and calculations.? 'The renaissance of 
astronomy in Europe began on the Iberian Peninsula, on the junction of the Islamic and 
Christian worlds. In the second half of the eleventh century Arabic astronomers, gathered 
in the Caliphate of Cordoba under the leadership of al-Zarkali, compiled a set of astro- 
nomical tables that became known as the Toledan Tables. The Toledan Tables incorpo- 
rated material from Arabic zijes (especially those of al-Khwarizmi and al-Battani) as well 
as Ptolemy's astronomy." The error of eclipse times calculated using the Toledan Tables 
sometimes rcached as much as seven hours, much worse than Ptolemy's own tables or con- 
temporary Arabic 2ijes." 

In the twelfth century the Toledan Tables became widely known in the Latin World 
and were adapted to the Christian calendar (the Toulouse Tables). In 1252-1270 in then 
Christian Toledo under the patronage of the King of Castile and Leon Alfonso X the 
Wise, the Jewish astronomers Isaac ben Sid and Judah ben Moses ha-Cohen compiled a 
more accurate set of tables which became known as the Alfonsine Tables. Improvements 
to these tables were formulated by scholars in Paris not long before 1321, and the tables 
were finally published in 1485 as the Alfonsine Tables edi#/0 princeps.? Johannes de Muris, 
who participated in the development of the Tables in Paris, was able to predict the time of 
eclipses to an accuracy of about six minutes, compared to both his own observations and to 
modem calculations, much better than the accuracy of his observations (only about twelve 
minutes). The Alfonsine Tables rapidiy spread over the Europe and were widely used to 
predict eclipses. They were not the only astronomical tables in use at this time, however. In 
the first half of the fourteenth century Gersonides developed his own tables and was able 
to predict the times of three solar and seven lunar eclipses observed by him between 1321 
to 1331 with an accuracy of a little over six minutes." 

An extensive study of European manuscripts containingastronomical tables of the four- 
teenth and fifteenth centuries was made by Lynn Thorndyke. In the Utrecht manuscript 
N©317 he discovered tables with calculations of the circumstances of cight solar eclipses for 
the period 1366-1386.” Other tables, including calculations of solar and lunar eclipses 
for the period 1361-1392, were possibly compiled in France,'* and tables of conjunctions 
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FIGURE 1. List 184v in the compilation of Kyrill of Belozersk syzygies for the year 1406. 


May 17 birth K Sand halfanhour day 

June 1 waning o ( Sand halfanhour night 

From the 4 hour the perishing of the Moon will be 11 fingers and it holds three hours and 2 parts 
June 16 birth K 4andhalfan hour day 

From the first hour the perishing of the Sun will be 4 fingers and holds one hour and 2 parts 
July 1 waning o 11 hour day 

July 15 birth ( 12 and halfan hour day 

July 30 waning o 9 hour night 

Aug. 14 birth ( 7 hour night 

Aug. 29 waning o 1 hour day 

Sep. 13 birth K 10 hour day 

Sep. 27 waning o 10 and halfan hour night 

Oct. 2 birth K at halfan hour day 

Oct. 27 waning o ( 7 hour day 

Nov. 11 birth ( 8 and halfan hour night 

Nov. 16 waning o 8 hour night 


From the 6 hour the perishing of ... 


FIGURE 2. Translation of List 184v in the compilation of Kyrill of Belozersk syzygies for the year 1406. 
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and eclipses for the period 1327-1386 were compiled by Walter de Elveden in England. 
Further tables for the period from 1387-1462 were compiled in England by John Somer 
(Somur/Somour) for the meridian of Oxford. Like the Kirillo-Belozersky tables these lat- 
ter tables include pictures of the phases of solar and lunar eclipses.” 


Astronomical Analysis of the Kirillo-Belozersky Tables 


Table 1 lists all the syzygies of the Kirillo-Belozersky tables for the period of 19 years from 
6898 BE (AD 1390) to 6916 BE (AD 1408) in September style. 'The astronomical tables 
are aligned on a boundary of the 19-year Orthodox Easter lunar cycle and they begin from 
the first cycle of the moon on January 1. In addition, for each year the age of the moon on 
January I, called “Easter Base) is given calculated by (11XN4-3) mod 30. In the first year of 
the table (AD 1390), January 1 is the 14th day moon which is indeed the day of astronomi- 
cal full moon. According to N. V. Stepanov,* this synchronization was achieved thanks to 
the fact that in the beginning of the fourteenth century Nicephorus Gregoras increased 
lagging ancient bases by two days. However, the actual Paschal full moons appcars 2-3 
days later than dates in the table. For example, in 1390, which is the first year of the cycle 
of the moon, Paschal Full Moon (Jews Pascha' in another text of Kyrill of Belozersk collec- 
tion) ” occurred on April 2, whercas the table indicates the waning of the moon on March 
31. This discrepancy was the basis for the Gregorian reform in the West. 

Table 1 lists for each new moon (indicated in the text by the Russian word for “birth ©) 
and full moon (“waning () the date and the time of syzygy given in hours after sunrise (day 
hour) or sunset (night hour) with a precision of half an hour. UnusualIy, the times are given 
in eguinoctial hours rather than the more common seasonal hours (1/12 part of a day or 
night), as is evident from the fact that there are values given which are greater than 12. 
The third and fourth rows of each cell in table 1 give the difference in hours between the 
times found in the text and the time deduced from astronomical calculations taking into 
account the time of sunrise for Kirillov (599 52'N, 389 23' E) and Belgrade (44 49'N, 
209 17'E). The reason for the latter choice will be explained below. 

To analyze the accuracy of Kirillo-Belozersky tables, in figure 3 1 have constructed a 
histogram of errors, breaking the whole range of errors into half-hour intervals. It may 
be clearly seen that the accuracy of the tables is much higher than one might expect from 
looking only at the numerical data. Most errors are concentrated around the central peak 
with a nearly normal distribution. The rms error is about 1.5 hours, several times smaller 
than would be expected if the Kirillo-Belozersky tables had been constructed using only 
the mean length of the synodic month. A significant number of errors corresponding to 1, 
—1 and 2 days is probabiy to be explained as cither incorrect conversion of dates or scribal 
errors. Such obvious errors in subseguent calculations have been adjusted. Of the 66 errors 
of one day, 49 give the time of syzygy during the day. Of the two-day errors, all 7 examples 
concerm daytime syzygies. By contrast, in case ofan error on minus one day, 13 of the 15 
cases are for nighttime syzygies. Errors in the range 6-18 hours probably have the same 
nature and are associated with a patchwork of daytime and nighttime hours. 

Let us focus on the errors in the main peak of the distribution in the range from -6 to 
6 hours. It may be seen that the peak of this distribution is shifted to the left, which may 
indicate that the tables were computed for a longitude to the west of Kirillov. 'The size of 
the shift to the left suggests a location about 20 degrees to the west of Kirillov. Because 
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TABLE |. Syzygies in the Tables of Kyrill of Belozersk: Date of full (fm) or new moon (nm), time in 


day (d) or night (n) in egual hours given in the tables and error for Kyrillov and for Belgrade. 
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25.02nm 
45d 

22 

0.6 
20.08nm 
45d 

17 

09 
28.02fm 
11.0d 
2.1 

0.6 
24.08fm 
5.0n 
25.2 
234 
18.02fm 
12.5n 
24.8 
23.8 
14.08fm 
3.5d 
244 
23.7 
22.02nm 
9.5d 
25.7 
24.1 
18.08nm 
8.0n 
25.4 
23.5 


12.0d 
-114 
-12.8 
7.09fm 
12.0n 
147 
132 
3.03fm 
5.0n 
12.7 
115 
27.08fm 
9.0n 

24 

07 
8.03nm 
2.0d 

0.6 

-0.8 
31.08nm 
11.0d 
14 

04 
12.03fm 
5.0n 
48.2 
46.8 


4.09fm 
5.0n 
26.5 
25.0 
14.03nm 
9.0n 
0.7 

-0.7 
8.09nm 
45d 
17 

0.5 
5.03nm 
12.0n 
48.8 
475 
29.08nm 
45n 
26.7 
25.0 
8.03fm 
8.0n 
-14 
-2.7 
1.09£fm 
3.0d 
10 

-0.0 


45d 5.0n 
0.9 2.8 

-0.0 0.8 
22.09nm 6.10fm 
2.0n 10.0n 
25.9 18 
247 04 
18.03nm 2.04fm 
5.5n 6.5d 
0.7 11.7 
-0.8 10.8 
12.09nm 26.09fm 
8.0n 10.5d 
49.2 24 
47.8 0.8 
22.03fm 6.04nm 
3.5d 5.0n 
0.6 2.8 

-0.5 0.9 
15.09fm 29.09nm 
6.0n 8.0n 
3.5 10 

2:2 -0.2 
26.03nm 10.04fm 
9.0n 3.5d 
253 23.9 
23.6 232 
19.09nm 3.10£fm 
1.0n 11.0d 
26.7 2.8 
25.5 11 
29.03fm 13.04nm 
6.0n 3.0n 
03 2.8 

-14 0.8 
23.09fm 7.10nm 
10.0d 3.55n 
25.9 2.5 

24.1 15 
20.03fm 4.04nm 
155n 3.5n 
275 50.2 
26.0 48.4 
13.09fm 28.09nm 
3.5n 4.0d 
50.3 259 
48.9 243 
23.03nm 6.04fm 
9.5n 2.0d 
257 -32.9 
24.1 -33.8 
16.09nm 30.09fm 
1.0n 2.0n 
1.8 1.6 

0.5 0.5 


13.0d 11.5d 
03 0.9 

-0.1 0.8 
21.10nm 5.I1fm 
5.5d 7.0d 
2.1 pall 

0.0 0.8 
17.04nm 1.05fm 
5.5d 11.0n 
0.6 16.8 
0.0 144 
11.10nm 25.10fm 
9.5d 1155n 
26.55 0.9 

24.7 03 
21.04fm 6.05nm 
3.5n 45d 
27.6 -0.5 
254 -0.8 
14.10fm 29.10nm 
7.0d 7.0d 
-222 2.1 
-24.1 -0.0 
25.04nm 9.05fm 
14.0d 14.0d 
243 239 
23.8 237 
18.10nm 2.11fm 
10.0n 3.5d 
24.6 2.6 
239 03 
27.04fm 12.05nm 
4.0d 7.0d 
-247 -25.1 
-252 -252 
22.10fm 6.Ilnm 
3.0d 3.5d 
17 Mİ 

-0.4 33 
17.04fm 2.05nm 
5.5n 7.5n 
-0.3 15.8 
-24 134 
11.10fm 26.10nm 
45d 5.5n 
1.6 2.1 

-0.2 1.6 
21.04nm 6.05fm 
11.0d 6.5d 
02 -15.1 
0.4 -15.3 
16.10nm 30.10fm 
2.0d 1.0d 
1.9 2.1 

-0.0 -0.1 


TABLE | (cont). 


5.0n 

23 

-0.5 
20.11nm 
14.0n 
232 
23.0 
16.05nm 
0.5n 

42 

15 
10.11nm 
14.0n 
47.4 

47.1 
20.05fm 
45d 

-0.8 

-0.8 
13.11fm 
11.0n 
-0.6 

-0.8 
24.05nm 
2.0d 

-1.0 

-0.9 
16.1Inm 
7.0d 

2.5 

-0.1 
27.05fm 
13.0d 
-0.3 

-0.1 
21.11fm 
13.55n 
249 
24.8 
6.05fm 
5.0d 
-247 
-247 
O.11fm 
1.0n 
23.5 
232 
21.05nm 
0.5n 

72 

45 
I4.linm 
6.5n 

1.8 

1.6 


25.06nm 
0.5d 4.0d 
-1.6 -0.9 
-1.3 -0.7 
4.12fm  19.12nm 
6.5n 9.5n 
-1.2 -12 
-1.1 -1.1 
31.05fm 14.06nm 
15d 5.0d 
-1.7 -16.6 
-1.5 -16.3 
24.11fm 9.12nm 23.12fm 
0.5n 7.0n 9.5n 
12 21.1 -0.8 
12 212 -0.7 
4.06nm  18.06fm 
145d o 4.0n 
0.0 34 
0.2 0.5 
28.11nm 12.12fm 27.12nm 
115n o 20n 5.5n 
23.3 -23.1 0.5 
23.3 -23.0 0.5 
8.06fm  23.06nm 
9.0d 13.0d 
32.1 242 
324 244 
1.12fm  15.12nm 30.12fm 
9.5n 10.00n o(20n 
-1.0 -0.9 -229 
-1.0 -0.8 -22.9 
11.06nm 25.06fm 
5.0n 5.0n 
17 22 
-13 -0.7 
5.12nm 21.12fm 
8.0n 9.0d 
8.6 19.9 
87 17.1 
31.05nm 15.06fm 
9.5n 13.0d 
35 0.3 
0.6 0.5 
25.I1nm 9.12fm 24.12nm 
0.5d 8.0n 2.5n 
33 0.9 12 
0.6 10 12 
5.06fm  20.06nm 
6.0 14.0d 
O.l 219 
03 222 
29.11fm 14.12nm 28.12fm 
6.5n 2.5d 2.5d 
23. 3.6 -53 
23. 0.8 -8.0 
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12.0lnm 27.01fm 11.02nm 26.02fm 12.03nm 27.03fm 11.04nm 26.04fm 10.05nm 25.05fm 8.06nm 23.06fm 
5.0n 6.0d 13.0n (o 1.0d 10.55d o 55n 6.0n 5.0d 7.5d 4.0n 5.0n 5.5d 

Year 15 1.6 1.8 244 0.7 252 25.1 48.8 20.3 24.1 26.0 28.55 0.2 

Base 18 14 0.4 23.6 -0.9 23.9 234 46.8 19.8 24.0 23.1 25.55 04 

(1404) 7.07nm 22.07fm 6.08nm 21.08fm 4.09nm 19.09fm 4.l0nm 18.10fm 2.linm 16.lifm 2.12nm 16.12fm 
8.0d 13.5d 7.5n 5.55n 3.0n 2.5d 7.0d 2.5n 13.0n 14.5n 6.5n 6.0n 
-0.1 13 24.9 25.1 2.5 0.6 1.6 13 03 0.3 17 11 
-0.1 10 22.8 23.3 0.9 -0.8 -0.1 0.5 -0.1 Ol 17 12 
10lnm 15.01fm 30.0lnm 14.02fm 1.03nm 15.03fm 30.03nm 14.04fm 28.04nm 13.05fm 27.05nm 12.06fm 
4.0d 6.5d 7.0n 0.5d 2.0d 6.5n 12.0d 1.0n 5.0n 3.5d 45d 15n 

Year 16 3.3 24 2.0 3 10 0.5 LA 37 13 -247 -24.9 3.0 

Base 29 0.6 -0.0 14 -0.7 -0.5 -1.0 Ol UZ -1.0 -24.8 -247 0.0 

(1405) 26.06nm 11.07fm 25.07nm 10.08fm 24.08nm 8.09fm o 23.09nm 8.10fm 23.10nm 6.lifm 2i1.linm 5.12fm 21.12nm 
15.0d.. 3.0d 1.0d 25d o 25n 7.5n 45d 5.0d 1.5d 5.5n 8.5n 140n 35n 
0.0 -244 -247 1 20 15 -1.2 2.6 3.0 2.1 -1.0 -14 0.2 
02 -244 -25.0 0.5 03 -0.0 -2.7 0.9 0.9 1.8 -1.0 -14 0.3 
4.01fm 20.0lnm 3.02fm o 18.02nm 4.03fm 20.03nm 3.04fm 17.04nm 3.05fm o 17.05nm 1.06fm o16.06nm 
4.5n 3.5d 3.5d 7.0n 7.5n 7.0n 13.5d 13.5d 5.5d 5.5d 5.5n 3.5d 

Year 17 0.6 20 15 9 03 17.1 14 -229 -0.1 -15.4 2.1 -1.2 

Base 10 0.5 -03 -0.5 0.9 -0.9 15.6 0.5 -23.55 04 -15.4 -0.8 -0.9 

(1406) 1.07fm  15.07nm 30.07fm 14.08nm 29.08fm 13.09nm 27.09fm 12.10nm 27.10fm ll.linm 26.lifm 10.12nm 26.12fm 
11.0d 12.5d 9.0n 7.0n 11.0d 10.0d 10.5n 0.5d 7.0d 8.5n 8.0n 4.5n 2.0d 
-1.0 0.3 19 25.0 17 25.7 32 17 3.6 23.8 25.5 -0.5 264 
-0.8 0.2 -0.4 23.0 0.7 244 2.0 -0.1 1.5 23.6 25.5 0.4 23.7 
9.0lnm 23.01fm 8.02nm 22.02fm 9.03nm 23.03fm 8.04nm 22.04fm 7.05nm 21.05fm 5.06nm 20.06fm 
8.5 3.0n 15d 2.0d 6.0n 45n 4.5d 70d 15n 6.55n 5.5n 13.5d 

Year 18 2.1 -0.8 13 1.0 27 2.6 0.9 0.6 49 2.1 24 -0.6 

Base 21 -0.4 -13 -0.7 -0.6 13 1.0 Ol Ol 24 -0.6 -0.6 -0.3 

(1407) 5.07nm 20.07fm 3.08nm 18.08fm 2.09nm 17.09fm 1.10nm 16.10fm 30.10nm 15.I11fm 29.1inm 14.12fm 28.12nm 
4.0d 3.5d 0.5n 5.5n 6.0n 8.5d 6.5d 9.0d 10.0n o 8.5d 5.0n 8.0n 8.5d 
04 -0.8 5.9 2.6 25.2 2.6 2.1 -8.6 0.3 39 07 -14 -21.1 
-0.3 -1.0 37 0.7 23.6 12 0.4 -10.5 -0.2 14 0.7 -1.3 -23.8 
13.01fm 27.0lnm 11.02fm 26.02nm 12.03fm 27.03nm 11.04fm 26.04nm 10.05fm 25.05nm 9.06fm 24.06nm 
5.0 13.0n 5.5n 10.5n 2.0d 2.0n 0.5n 3.0d 15d 14.0d 0.5n 5.5d 

Year 19 2.6 -45 14 0.6 0.9 22 263 -0.1 -0.6 Ol 27.6 VE 

Base2 Ol -5.0 0.6 -0.5 0.4 0.5 243 -0.6 -0.8 02 24.7 79 

(1408) — 8.07fm 23.07nm 6.08fm  21.08nm 5.09fm  19.09nm 5.10fm o 19.10nm 3.lifm O 17.1inm 3.12fm o 17.12nm 
45 4.0d 5.5n 11.5d 1.0n 6.5n 3.5d 5.5d 7.5n 7.5n 9.5d 1.0n 
-0.9 0.2 1.6 le 35 09 19 25 -0.7 -1.0 44 04 
-0.9 -0.0 -0.5 0.8 19 -0.3 02 0.5 -1.1 -12 17 0.5 


TABLE | (cont). 


the times of the syzygies given in the Kirillo-Belozersky tables are given relative to sunrise 
and sunset it is possible to investigate the latitude of the place for which they were com- 
puted. The width of the peak curve depends upon the latitute chosen for the calculation of 
the moment of syzygy relative to sunset or sunrise using modern astronomical theory: the 
width of the peak will reach a minimum when we assume the same latitude in the modern 
calculations as was used in the computation of the original tables. In figure 4 1 present the 
same calculation for two different latitudes, approximating the histogram with a Gaussian 
profile. From this, in figure 5 1 have constructed a graph of the peak width as a function of 
the latitude from which it is possible to find a minimum error and hence the best fitting 
latitude for the data in the Kirillo-Belozersky tables. In this figure, black circles with error 
bars mark the results of treatment with a step of 5 degrees in latitude and the solid line is 
the approximating Sth order polynomial. 'The optimal latitude is about 459 N. For this 
latitude the tables significantly improve their accuracy down to 0.85 hours. As discussed 
above, the shift of the central peak for this latitude allows us to estimate that the optimal 
longitude is about 209 E. Formal error estimates of the obtained coordinates give about 
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NUMBER OF EVENTS 
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FIGURE 3. Histogram of errors in times of syzygies in the Kirillo-Belozersky tables. 
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FIGURE 4. The determination of the latitude and the longitude of a place where the Kirillo-Beloz- 
ersky tables were compiled using mean value and variance of errors. On the left is the histogram for 
the coordinates of Kirillov, approximated with normal distribution, on the right the histogram for 
the optimal coordinates 459 N, 209 E. 
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FIGURE 5. The determination of the latitude of a place where the Kirillo-Belozersky tables were 
compiled. Stars correspond to the latitude of Kirillov (on the right) and Belgrade (in the centre). 


one degree (as approximately mean-sguare error divided by the sguare root of the number 
of values), but should be taken with caution since the method of calculation used by the 
originator of the tables and his probable biases are not known. Nevertheless, the coordi- 
nates suggest that the Kirillo-Belozersky tables were compiled for a site in the territory 
of Serbia, in the vicinity of its ancient capital Belgrade (sce figure 5). The accuracy of the 
tables was obviously guite satisfactory for a Russian scholar, but still worse, even allowing 
for rounding errors, than one could, in principle, obtain using the Alfonsine tables. The 
originator, perhaps, used a simplified version of the calculations or the calculations were 
severely rounded. 

In addition to the dates and time of syzygies, the Kirillo-Belozersky tables also list pos- 
sible solar and lunar eclipses. In total sixteen lunar and five solar eclipses are mentioned. 
For example, in the table for the first lunar cycle after the full moon on April 29 the table 
states: “In the third (hour) and half an hour of the night the perishing of the moon starts 
three fingers and holds one hour and two parts. For each of the lunar or solar eclipses, in 
addition to the date the following information is given: 


1) Start time of the eclipse to within half an hour. In some cases, instead of the start 
time the record is introduced by word meaning 'than; the same time: One would think 
that in such cases the estimated start time coincides with the time specified in the table 
of syzygies but verification shows (sce table 3) that it is not. In some cases it is not 
specified whether night or daytime was used. For example, in the case of the eclipse on 
6 November 1307, although the new moon is given in hours from sunrise, calculations 
show that 'eighths same hour” should be taken from the previous sunset. 


306 MICHAEL L. GORODETSKY 


2) The maximum phase of the eclipse in 'fingers' apparently corresponds to a tradition- 
al method of phase measurement used since Ptolemy of 12th fractions of the diameter. 
Phase 12 fingers corresponds to a total eclipse, and it is appropriate specified in the 
text: *12 fingers, that means total 


3) The duration of the eclipses in hours. Durations may be given in whole and half 
integer hours and in other fractions called “parts. In the treatise of Kirik of Novgorod 
fractional hours” corresponding to a fifth of an hour are found, as we can assume the 
same use here. Note the disproportionately high freguency of use of durations of 'one 
hour and two parts, probably due to inclusion in this category of all eclipses below a 
certain magnitude. 


Tables 2 and 3 summarize the eclipses in the Kirillo-Belozersky tables and the results 
of modern calculations. For each eclipse 1 give the calculated local time, the time of sunset 
or sunrise in Belgrade and the resulting difference in hours from the time of the eclipse 
given in the tables. The local circumstances of solar eclipses were determined using the 
program EmapWin by Sh. Takesako which uses the modern long numerical ephemerides 
JPL DE406.> Lunar eclipses are directly calculated from these ephemerides. The transfor- 
mation from ephemeris to universal time (AT correction) to account for deceleration and 
fluctuations in the rotation of the Earth was also applied.” 

The composer of the Kirillo-Belozersky tables missed three lunar eclipses on 20 March 
1391 (2.4 fingers), 9 March 1392 (total) anda very small one on 26 October 1398 (0.5 fin- 
gers). The eclipses of 6 November 1397, 22 July 1404 and 15 November 1407 took place 
during the hours of daylight, while the edipse of 12 April 1397 was only penumbral. For all 
the lunar eclipses the rms error in the time of the eclipse is 1.6 hours; however, if only those 
eclipses where the start time is explicitly indicated are considered, the rms is 0.88 hours, 
similar to the accuracy of general syzygy times. 

During the 19-year interval covered by the tables, not five but eight solar eclipses could 
be observed in Serbia. Missing are three small eclipses: 24 March 1392 (4.5 fingers), 8 
August 1393 (4.0 fingers), and 11 January 1396 (4.9 fingers). The eclipse of 6 May 1399, 
on the contrary, could not be seen in Europe—it was only visible in the South Atlantic. 
The accuracy of the predicted solar eclipses times is approximately 1.5 times worse than 
the accuracy of syzygies and lunar eclipses. The accuracy of the predictions of local circum- 
stances is bad, which is not surprising given the level of development of astronomy at the 
time and complexity of the calculation of the local circumstances. 


The Origin of the Tables 


Astronomical analysis of the tables in the collection of Kirill of Belozersk has shown that 
they are a copy of some astronomical tables compiled in Serbia. This finding is in agree- 
ment with what is known about the other texts of this collection. In particular, the tables 
are preceded by a Serbian edition of “Kormchaya kniga (“Book of the Helmsman').”'The 
astronomical tables were composed in a difficult time for South Slavs. In the year preced- 
ing the beginning of the table the fateful battle of Kosovo happened, and by the middle of 
fifteenth century, Ottoman Turks congucred almost the whole of Serbia. The entry into 
the Russian territory of intellectuals #lecing from Turkish conguest of the Balkans in the 
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Date Texttime Oo Textduration (o Textphase Calculatedbeginning of (o Calculated Oo Maximum 
(hours) (hours; parts) | (fingers) o eclipseanderror Duration phase (fingers) 
29.04.(1390) 35n 12 3 29.04 23:21 (40.67) OZ 0.1 
109.(1392) o 75n 35 De 02.09 02:15 (40.40) 3:41 >12 
26.12.(1395) o 60n 35 12: 26.12 23:27 (40.90) 3:38 >12 
21.06.(1396) o 3.0n 3.5 De 21.0621:21 (<1.45) 3:43 >12 
11.06.(1397) o 80(n) o 2 4 11.06 04:52 (41.07) 1:50 2.6 
4.12(1397) o —(65n) O 12 2 — — 0 
21.04.(1399) o 10n 35 12: 20.04 19:25 (0.48) 3:27 >12 
3.10.(1400) — -(11d) 35 2 03.10 14:07 (3.12) 3:35 >12 
18.02.(1402) 115n 1;2 25 18.02 05:39 (40.42 1:46 2.8 
3.08.(1403) 25n 3.5 2 02.08 22:13 (40.52 3:30 >12 
22.07.(1404) -(13.5d) 3 u 22.07 15:32 (2.68) —— 3:01 105 
5.12.(1405) -(lân) 1:2 .! 06.12 07:26 (41.08) © 0:46 05 
1.06.(1406) o 4n 3:2 11 02.06 00:26 (40.72 3:13 9.2 
26.11.(1406) 6n 3.5 2 Gill) 3 >12 
21.05.(1407) Ân 3.9 12 22.05 00:39 (41.08 358 >12 
15.11.(1407) -(8.5d) 3.5 12: 15.11 12:26 (-3.22) — — 
TABLE 2. Lunar eclipses in the Kirillo-Belozersky tables. 
Date Texttime Ooo Textduration Oo Textphase OCalculatedbeginning of (o Calculatced o Maximum 
(hours) (hours; parts) o (fingers) o eclipseanderror Duration phase (fingers) 
5.04.(1391) — 105d? ig 2 6:47 
(41.69.05) — 143 3.0 
6.05 (1399) (o -(45d) 12 4 — — — 
29.10.(1399) o -(70d) o 2 6 12:32 (-1.23) 2:42 99 
16.06.(1406) 1d 2 4 6:25 (41.2) 2:00 10.6 
19.10.(1408) 4d 2 4 9:19 (-1.23) 2:12 49 


TABLE 3. Solar eclipses in the Kirillo-Belozersky tables. 
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fourteenth and fifteenth century (the second South Slavonic influence) is well known to 
scholars. 

I could not find any information about the level of development of computational 
astronomy in Serbia at this time, although the Kirillo-Belozersky tables indicate the exis- 
tence of advanced astronomical scholarship there. It is known, however, that the famous 
historian and astronomer Nicephorus Gregoras visited Serbia” and that he knew both 
Alfonsine and Toledan Tables.” A possible indirect indication of the existence of such 
astronomical school in Serbia may be found in the figure of Planes Dalmatius (Dalmau 
Planes/Sesplanes/Ces-planes), who came to Barcelona with his teacher Petrus Engisberti 
de Rucherna on the invitation of Peter II of Aragon in 1360-1366. Following the death 
of his teacher, Dalmatius completed the compilation of a set of astronomical tables for the 
years 1361-1433.7 We also know that Dalmatius was an active astronomer at the court 
and about 1379 wrote a book about solar and lunar eclipses.> His name indicates a pos- 
sible origin or connection to Dalmatia, which was the territory of modern Croatia and 
Montenegro. 

Further studies must obviously be related to the search of similar manuscripts in the col- 
lections of Russian and Serbian sources. Both directions resulted in some success. A large 
number of Easter and lunar tables are analyzed and described by Pentkovsky. Among 
these tables he found one in a S/edovannaya Psaltyr (Psalter with the Order of Services) 
of the end of the fifteenth century which also contains references to eclipses.” Inspection 
of this source showed that this table is identical to the Kirillo-Belozersky tables, covering 
the same 19-year period 1390-1408 but without drawings of phases of eclipses. In this 
way these tables are, apparently, a secondary copy of Serbian tables. I found similar copies 
ina S/edovannaya Psaltyr of the fifteenth century in the collection of the 750i/se-Sergieva 
lavra.3 

Many astronomical and astrological texts are collected in the monograph of N. Jank- 
ovic.” In particular, this monograph describes and partly reproduces five Serbian manu- 
scripts with calculated characteristics of eclipses. Although the sets of eclipses are some- 
what different, in the manuscripts of Hilandar Monastery 651 and Belgrade Community 
Library 36/a they nearly coincide with the Kirillo-Belozersky tables, and the textual de- 
scriptions are almost identical. All these tables are written in the same Old Church Slavon- 
ic language as the Kirillo-Belozersky tables. 

In the manuscript of National Library of Serbia 36/b the table of syzygies and eclipses is 
apparentİy intended for the 19 years following those in the Kirillo-Belozersky tables (1409 
to 1427). In the manuscript Hodoshki zbornik 182 there are no descriptions of eclipses for 
the years 8 to 15 of the cycle but schematic drawings of maximum eclipse phases similar to 
those in the Kirillo-Belozersky tables are present on the margins. 

Of greater interest is, apparently, the manuscript of the Serbian Academy of Arts and 
Sciences #147, in which many of the numerical data eguivalent to Kirillo-Belozersky tables 
are presented with much greater accuracy. For example, for the first lunar eclipse of April 
29 1390, this manuscript states: “T'he same night a diminishing of the Moon will happen 
with 3 fingers and 2 parts. It will begin on the 3rd hour of the night with 25 lepts and ends 
before Sth hour and 11 fractions. From the start to the end it will be 1 and 46 partials 
(ms. 147, p. 88). Both Tepts” and “fractions” apparently correspond to modern minutes. 
It seems likely that all the numerical data obtained in the other manuscripts, including 
the Kirillo-Belozersky tables, are rounded values of the data in this manuscript, which, if 
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not an original source, is closest to it. In this way the Serbian origin of the tables defined 
previously by astronomical analysis is confirmed by Serbian sources. 

Summing up the historical-astronomical analysis of the Tables in the compilation of 
Kyrill of Belozersk it is possible to deduce that these tables are at the best level of astro- 
nomical knowledge of this time and have parallels in European astronomical texts. These 
tables witness the existence of South Slavonic astronomical scholarship and show vivid 
interest of Russian medieval scribes to the latest astronomical achievements. 
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Telling Time with the Moon: An American Overview 


Stanislaw Iwaniszewski 


0. Introduction 


As a phenomenon observable in the day and night sky, the moon has played an important 
role in human lifeworlds for thousands of years. The size, brightness and changing phases 
of the Moon made it the subject of many earthly projections, giving rise to a plethora of 
metaphorical and symbolic meanings. The relationship between the moon and events on 
carth can also be inferred from the human practices that use her changing phases to count 
time. Human societies throughout the world observed the moon in relation to seasonal- 
meteorological, natural-vegetation and social-cultural events linking the lunar cycles to 
the rhythms of seasons and human affairs. The rise and growth of the life on the earth 
was metaphorically connected to the rise, growth and decline of the moon. Drawing on 
these observations many ancient and non-modern peoples started to order their activi- 
ties (political, ritual, and economic) according to lunar phases. Some of them counted 
and reckoned time developing what today we call lunar calendars. In those societies the 
moon became a powerful celestial instrument used to count time. Gazing at the moon is, 
therefore, a starting point leading to the study of the history of the development of human 
concepts of time. 

Somewhere in between the first attempts to synchronize diverse seguences of events 
occurring in human lifeworlds and the development of precise lunar and luni-solar calen- 
dars fall the systems of time-reckoning based on changing lunar phases invented by diverse 
Native American groups. 

The present paper is divided into two main parts. The first section examines the con- 
cept of time-reckoning based on the observation of lunar phases with a particular attention 
paid to 'time indicators? The second part of the paper describes the types of 'lunar calen- 
dars utilized by native Americans in prehispanic America. 


1. Concepts oftime indication and time reckoning 


Ethnographers have shown that many ancient and non-modern societies used the moon 
for counting time. Examples of various moon-based systems adapted for time-reckoning 
are provided by Martin P. Nilsson in his important study on Primitive Time-Reckoning.' 
However, in providing multiple examples of time-reckoning based on the perception of var- 
ious astronomical events, Nilsson insists that they do not necessarily refer to a continuous 
recording of time which we call a “calendar? Instead, Nilsson argues that all human societies 
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ultimately develop two types of time perception called “time indication' and “time reckon- 
ing. Put simply, time-indication events are those which mark the passage of time. Thus all 
temporal judgments based on references to concrete recurrent and natural events, cither 
derived from astronomical, metcorological and seasonal environmental cycles (such as 'sun- 
rise, first moon), first rain, the start of the warmer part of the year, the arrival of migratory 
birds, the f#lowering of certain plants, and so on) or from human social and cultural cyeles 
(such as political, ritual, or economic seguences) are manifestations of time-counting sys- 
tems called 'time indication. Nilsson considers that regularly returning natural events con- 
stitute a recurring seguence of gualitatively distinct events of variable duration, with gaps 
between the end of one event and the start of the following one, so each stage may easily be 
anticipated, but not computed in advance because time indications are punctiform (point- 
like) and concrete rather than durative and numerical.? Therefore, the passage of time is 
conceptualized as the number of days, moons, rains, summers, bird- and flower-periods, 
etc., or as the number of years of a particular ruler, the number of generations of rulers that 
belong to the same dynasty, in terms of the time spans before or after wars, the founding 
of capitals, constructions of buildings, etc. The passage of time is counted since that time 
indicator event. In other words, the indicative time refers to all the relevant events upon 
which the social life of societies are built. For that reason the indicative time which is rep- 
resented bya succession of activities important for peculiar lifestyles revcals the fundamen- 
tal interests of native populations: rituals and feasts, public annual gatherings, changes in 
power of local authorities, agricultural horticultural, hunting and gathering activities, and 
so on. As various time indicators are uneveniy distributed, they cannot represent formal 
arrangements of uniform or standardized units of time. Even if time indicators are ordered 
according to some fixed seguence, they do not represent regular divisions, nor can they 
stay for the idea of a homogenous and continuous time. Time indicators refer to culturalIy 
defined and socially meaningful 'guide-marks” which tell people when specific social activi- 
ties ought to be initiated. In turn, they can be converted into 'dividing marks, structuring 
the seguence of recurring events.? At this moment it is still not necessary to ascribe a fixed 
duration to each of the recurring events, or to conceive of a total succession of events. 

In addition to this Nilsson argues that since only some societies have invented calen- 
dars based on regular and continuous time units, the 'time-indication' system precedes that 
of time-reckoning.* Following Hallpike> and Lucas,* I consider that both systems of the 
counting of time may be operational among the same societies because they are activated 
at different levels of social interaction. A similar idea is expressed by Elias who notices that 
much of the use of peculiar time-reckoning systems depends on the development of the 
social reguirements.” It may therefore be concluded that with all probability, and espe- 
cially within more complex societies, individuals may operate within a variety of kinds of 
temporal orientation schemes which are thought of as appropriate to specific practices or 
discourses. As Lucas observes “... even clocks may largely have been used as time indication 
rather than time-reckoning:* 

Bearing this in mind, 1 shall seek to show that most of what is said about the methods 
of time-reckoning used by the historical Native Americans falls within the indicative time 
category. Even where the solstice moments were recognized as the turning points of a year 
and used as starting points for a series of differentiated lunations or 'moons, it is doubtful 
they were used to record the passage of greater units of time, that is, a series of years, initi- 
ated from a definite fixed point. 
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Nilsson suggests that the changing phases of the moon had for many non-modern so- 
cieties the character of time indicators rather than that of measuring the passage of time, 
clearly indicating that this does not necessarily demonstrate the existence of a formal time- 
reckoning system, or a lunar calendar. It should be emphasized that for many non-modern 
societies the sky provides meanings through connections existing between the movements 
perceived in the heavens and diverse domains of human life in the context of changing 
climatic-meteorological processes. By this I want to say that the sighting of the new or full 
moon is usually made in the context of important social (economic, political, ritual) ac- 
tivities and in relation to some meteorological or earthly events rather than in the context 
of a purposeful intellectual search for some new perception of temporality. People have 
observed the moon not because they were interested in determining the length of a lunar 
month, but because the appcarance of the thin narrow crescent in the western sky told 
them that they should (or should not) behave in a particular manner. In traditional non- 
Western societies, moon-sighting is always embedded in a social and cultural context. 


1.1 The relation of /unar phases to the indicative time system 


The indicative time method proposes that there are certain recurrent natural and non- 
human events that coincide with other important climatic-environmental changes and 
with social activities that are linked to them; and those events are selected to announce 
the arrival of important changes in the environment and to signal the need to start the 
adeguate activities. As stated above, indicative time is irregular, discontinuous, punti- 
form, and aoristic.? The starting point for the moon-reckoning is attached to a concrete 
event perccived in the sky (the putative time indicators being for example “first moon) “full 
moon, 'no moon, or “last moon) and their regular succession serves to construct longer 
chronological seguences." However, even if the lunar month is called 'moon) it is often not 
a complete month in our sense; instead it is limited to the time when the moon is visible 
in the sky. Counting the moons represents gaps between the last visible waning moon and 
the first visible waxing moon and depending on visibility conditions such lunar months 
may be of varying length, implying that these time units are not uniform, homogenous or 
continuous. 

When seasonal variations are involved encompassing longer periods of time, such as 
half-years, counted in winters and summers, or in rainy and dry scasons, a system of several 
lunations is reguired to synchronize environmental changes with prevailing or communal 
activities. In such a system various successive lunations are arranged into a series of recur- 
rent moons that are namced after the scasonal events they refer to. Time periods defined 
in such a way do not depend on assigning any definite or precise beginning or end to the 
scasonal change, it is sufficient to have named moons coinciding with the seasonal changes 
they allude to. From time to time, when the names of moon-months do not coincide with 
the season, additional thirteenth lunation is added. The time is reckoned in terms of pre- 
vailing seasonal activities rather than in terms of abstract lunations. Thus, for example the 
'harvest moon which coincides with the time adeguate for ripening maize cobs only reaf- 
firms the sense of the seguence of events. Obviously one can compute, utilizing a seguence 
of named moons, the number of moons that are placed between the 'planting? moon and 
the “harvest moon, but this does not mean there are formal, homogenous and bounded 
time units separating both events. 
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1.2 Earliest examples of lunar count records 


We do not know when the people started to use the changing phases of the moon to mark 
the passage of time. Drawing on many well-documented ethnographical records of hun- 
dreds of peasant calendars usually made of incised notches on wooden tables or sticks, cul- 
tural astronomers working on the Upper Palacolithic have interpreted a series of marks cut 
onto diverse bone and antler “batons” as systems of notation or tallies. Several such items 
were described by Alexander Marshack.!! From archaeological findings we know that the 
European Upper Palacolithic environment was intensively exploited by diverse groups of 
hunters and gatherers, and the environment was highly seasonal, with a continuous change 
of times of year. So, it seems likely that hunters and gatherers observed the phases of the 
moon. If Marshack's interpretations are correct, we may assume that the oldest known ob- 
ject rendering the lunar count is incised on a bone plague, an archaeological *polisher from 
the site of Blanchard (Dordogne, France) dated around 29,000 — 28,000 BCE. I displays a 
serpentine line consisting of 69 incised marks (24 lunations) which is several times turned 
to model the periods corresponding to the waxing or the waning moon. Ihough we will 
never be sure if these bone objects really record a lunar count, they nevertheless seem to 
suggest that some kind of information was recorded as notches stored on Upper Palacoli- 
thic artifacts, representing what d'Errico calls 'an artificial memory system? On the other 
hand, Palacolithic notations may represent other events and numbers, for example, hunt- 
ing tallies, as was already suggested by Eduard Lartet 150 years ago. 

Marshack also attempted to link the seasonal images of animals from the cave at Las- 
caux and other sites to the meandering lines found on the Blanchard plague.'* Indeed, as 
Marshack proposes, the serpentine or zigzag-like lines of incised marks on the Blanchard 
plague appear to subdivide the lunar cycle into parts corresponding cither to the waning 
or waxing periods of the moon. The turns in lines may be associated with the shifts from 
one phase to another. Furthermore, observing that Upper Palacolithic rock art images ren- 
der clear seasonal and sexual representations and relations, Marshack proposed that the 
changes of the lunar phases were correlated with the seasonal changes in the environment. 
If his hypothesis is true, it reveals the aspect of time indication concept. 

While discussing the existence of possible lunar calendars in America, one should also 
bear in mind that in the beginning the month may not necessarily be related to the an- 
nual or seasonal cycle.'i However, the continuous observation of the phases of the moon 
may lead people to develop lunar calendars capable of regulating human relationships on a 
much bigger and longer scale. 'This is to say that uninterrupted observations of the phases 
of the moon inform people that a thin crescent-like object and a bulbous face-like object 
are one and the same thing.!'5 Having realized this, the Moon seems to enable people to cre- 
ate a time-keeping device marking the flow of time through the seguence of differentiated 
lunations, which we call a “lunar calendar” In lunar calendars the lengths of the months are 
usually determined by actual lunations, each beginning with the observation of the first 
crescent of the moon in the western sky, but formal lunar calendars consist of a series of 
months alternating between twenty-nine and thirty days. Where greater periods of time 
are involved and the names for the lunar months are derived from climatic-meteorological 
and environmental events, a series of moon-months may be fitted into the solar year. De- 
pending on the way the beginning of the year is defined, a series of lanar months are kept 
in phase with natural events by intercalating an additional moon-month. Many Old World 
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lunar calendars consist of complex rules defining the intervals of time necessary to pass to 
reach the moments suitable for intercalations. 


2. Moon-reckoning in North America 


Most North American peoples did not record the passage of long intervals of time. How- 
ever, they were aware of the changing seasons and observed the movements of migratory 
animals (birds, fish, big game animals), as well as the moments of the #lowering of certain 
plants; so it is likely they also watched the phases of the moon. Many of those recurrent 
events could have been used to denote important social and environmental events by vir- 
tually all native groups. But this does not necessarily create lunar-based calendars capable 
of expressing the idea of a continuous flow of time. Therefore, one can rightly ask to what 
extent their observations of the lunar cycle can be seen as calendars. 


2.1 Methodological statemenis 


Theaim of this paper is to describe the ways in which American indigenous peoples utilized 
the moon to tell the time. Each study of this kind must necessarily rely on the ethnographic 
record. Cultural material items are very scant and almost exclusively limited to several cal- 
endar sticks bearing notches representing tallies or to a very few rock art depictions (sce 
below). While most calendar sticks were made in late nineteenth century, renditions of the 
lunar count made on rock panels and huge boulders are impossible to date with precision. 
So the examination of native lunar count systems is largely made through the study of na- 
tive month names. In addition to months or moons often seasons are named. 

Today it is almost impossible to know whether any Native American peoples ever had 
words for moon and 'month? In most cases Native American dictionaries inform us that 
the same terms are used to denote both things.'9* However, what I would suggest is that 
for most ethnographers educated within the Indo-Europcan linguistic milieu the terms 
for 'month' and 'moon' are cognates.” Indeed in many Native American languages today 
the word 'month' is the same as the word for 'moon* Assuming that 'moons” had a much 
longer history as time indicators and that they had widely been used to mark such events 
as rituals and planting or sowing, it seems hard to demonstrate that time was counted pre- 
cisely by months. The counting of 'moons” does not necessarily imply that there is a system 
of formal units based on a homogenized duration of alunar month (synodic month, luna- 
tion). In this context I would like to highlight that many Native American peoples lack a 
word for 'year” employing words for summer, “winter? Train, “land, and world” instead.” 
This suggests that most Native Americans lacked formal systems of recording the passage 
of time consisting of minor units called 'months. 

In light of the above I would suggest that most societies living in the prehispanic Amer- 
icas utilized the changing phases of the Moon not as part of a formal time-reckoning sys- 
tem but first and foremost as time indication guide marks. My paper is divided into three 
parts. I shall deal first with the types of so-called “Tunar calendars” used by the nomadic or 
horticultural indigenous population in North and South America. The next topic of my 
inguiry will be the lunar calendars developed by the peoples living in two cultural regions 
where higher social complexity appeared—the Mesoamerican and the Andean. Then | 
shall consider the possibility of the use of the lunar sidereal month. Finally, I will examine 
the uses of the lunar phases for agricultural purposes. 
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2.2 Rock art tallies 


Sofar, there is no firm evidence for monthly calendars in prehistoric North America. How- 
ever, there are a very few rock art sites from northern Mexico that seem to display lunar tal- 
lies. In his publications Breen Murray argued that patterns displayed on rock surfaces called 
'tallies, or stroke marks” and 'dot grids” could have been used to mark the lunar cycles.”'Tal- 
İy counts found at Presa de la Mula and Boca de Potrerillos (Nuevo Leon, Mexico) register 
numbers 206 and 207, a good approximation of the length of 7 lunations.” Possibly this 
tally was related to the average gestation period of the white-tail deer. 'This relationship was 
based on some of the images placed on the same panel at Presa de la Mula representing the 
images of diverse projectiles, interpreted as hunting weapons, and on a petroglyph located 
ncar to a panel at Presa de la Mula featuring the tally of 28 marks (perhaps representing 
a lunar cycle). In addition, the structure of a petroglyphic count displayed at Presa de La 
Mula bears some similarity with the historical Pueblo calendar sticks; this analogy is not 
conclusive, however. 

The rock art of northern Mexico provides numerous examples of the images made dur- 
ing the Archaic period and as Murray noticed many dot grids and tallies might have been 
crcated by a representatives (putative shamans) of hunting-gathering societics.>> However, 
petroglyphic counts at Presa de la Mula or those found at a ncarby site of Icamole (Nuevo 
Len) seem to display numerical patterns known from Mesoamerica and registering eclipse 
intervals.? In Mesoamerica however, time was counted by formal calendars. Higher time 
periods were composed of smaller and standard intervals or units. On the other hand, 
North American examples suggest that in many cases no attention is paid to the exact 
number of days in the month and to the exact number of moons in the year. In the context 
of interpreting the past record, it is very useful to recognize that some tallies based on 
repetitive practices may have been invented independently by their practitioners. So while 
some tallies from northern Mexico appcar to be inventions of local time-keepers, others 
may have been recorded using the schemes borrowed from the Mesoamerican calendar 
tradition. 


2.3 Calendar sticks 


Calendar notched wooden sticks acting as crude mnemonic devices to represent the pas- 
sage Of successive years were examined by Alexander Marshack.” Many such calendar re- 
cords used by various Native American groups indicate that painted narrative buffalo skins, 
sticks made from interior of giant cactuses, even strings of berries or beads were used to 
mark the passage of time.” Only a few of them refer to lunar time-reckoning. The calendar 
stick owned by Tshi-zun-hau-kau, one of the chiefs of the Winnebago group represents 
a series of lunar months divided into three parts. The lunar month is divided into two 
parts of ten notches (days) cach plus a third part of a variable length. According to Mar- 
shack, the calendar stick represents a non-arithmetic, observational, lunar-solar intercalary 
calendar ... made in the 1820s7 Though some influences from Western societies may be 
expected, Marshack concludes that the Winnebago calendar stick stems from the Eastern 
Woodland hunter-gatherers cultural traditions and demonstrates a structural resemblance 
to certain Siberian calendars also executed on portable artifacts.” 
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2.4 Lunar and seasonal systems of reckoning time 


Though the idea of the periodicity of the solar movements is generally known to Native 
Americans, it is the moon which plays a more important role in their life. The moon is 
often conceptualized as an animate being, sometimes it is even personified and its impor- 
tance in social (tribal) life is both symbolic and entirely direct and functional. 

A brief survey of the ethnohistorical bibliography on North American moon reckon- 
ing demonstrates enormous importance that the lunar phases played in the creation of 
indigenous time-reckoning systems.” The division of the seasons is generally associated 
with the changes in vegetation cycles, and with the arrival of cold or hot temperature, 
of winds, rains, snows, droughts and other meteorological and climatic phenomena. In 
North America the moons often received their names from the principal natural events 
coinciding with them and the additional thirteenth moon was inserted, from time to time, 
to rcadjust the solar and lunar cycles.? Solar observations tended to be concerned with the 
solstices and involved the division of the year into two 6-month halves. In general Native 
American groups used descriptive, numerical, or astronomical (solstitial) moon series.” 


2.4.1 Descriptive moon series 


The division of the year into two basic seasons is based on the recurrence of specific climatic- 
environmental phenomena (winters, summers, cold and warm seasons) which cannot be 
defined in a very accurate way. The return of the seasons marks the passage of the year. The 
seguence of natural events is correlated with the moons which bear the appropriate names 
selected to suit the prevailing climatic-environmental conditions, basic subsistence activi- 
ties or ceremonial feasts related to them. Over the whole continent, observations of moon 
phases have been used to mark the cycles of plant growth, and systems of time reckoning 
based on the moon served to schedule the periods suitable for planting and ripening. 
Examples of descriptive moon names are provided in table 1. 

Keeping the lunar series in a proper seguence defines the order of those basic events, 
activities or feasts. lt is evident that from time to time an extra month should have been 
added, usualIy at the moment suited for performing basic activities. 'Thus, if for example 
the salmon moon already passed at the time adeguate for salmon fishing, then an extra 
salmon month was added. If the “flying geese” moon passed but geese did not appear, an 
additional “#lying geese month was added. Needless to say, this intercalation was irregular 
and nobody bothered to predict precisely the moments to do it. This is a good example 
of the time indication method: counting of time is based on seguences of gualitatively 
defined time points or time intervals that are synchronized with climatic-environmental 
phenomena, basic communal activities and ritual ceremonics. No one knew how many 
days were in a lunar month, or how many lunations were in a year. Very often there is 
some confusion in the beginning and order of the moon names. Sometimes only some 
moons are named, some are unspecified and unnamed. 

The names for the seasons were also descriptive and the number of the seasons varied 
from one native group to the other. The seasons constitute an independent count of the 
time, but often enter into the time reckoning, especially when the moons are grouped into 
a summer and winter series. Major time units were years. The year was the interval between 
two recurrent events or scasons. The beginning of the year depended cither on astronomical 
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Month number 


Descriptive Type 
Dakota (Plains) 
Cope (1919), p. 160 


Numeral Type 
Yurok (Nortwest) 
Cope (1919), p. 154 


Starts at the winter solstice 


Astronomical Type 
Kwakiutl 
Cope (1919), p. 150 


Begins at the winter solstice 


1 Hard moon First Spawning season 

2 Raccoon moon Second Elder brother 

3 Sore eyes moon Third Under, that is under elder 

brother 

4 Moon in which the Fourth Next one under, that is next 
geese lay eggs one under elder brother 
Planting moon Fifth Tiying oil moon 

6 Moon strawberries are Sixth Sockeye moon 
ripe 

7 Moon choke berries Seventh Between good and bad 
are ripe and geese shed weather 
feathers 

8 Harvest moon Eighth Raspberry season 

9 Moon rice is laid up Red berries Eldest brother 
to dry 

10 Dıying rice moon Tenth Right moon 

11 Deer rutting moon Beginning to camp out to Sweeping houses 

gather acorns 

12 Moon when deer shed Acorns fall Staying in dance house 
horns 

13 Bad cold Split both ways (winter 


solstice) 


TABLE 1. Examples of moon names: the descriptive, numerical and astronomical groups (based 


upon Cope 1919). 


(solstitial) or climatic-environmental phenomena. Springtime, winter, the rutting season 
of various animals, and the harvest time were the most popular moments to start a new 
year.” 

Descriptive moon series appcar to have been used by the majority of Native American 
groups: they are found among the groups inhabiting the prairies and woodlands of castern 
North America.” 
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2.4.2 Astronomical and numerical moon series 


In addition to descriptive lunar names, Cope provides arguments for the analytical division 
of the rest of the lunar time-reckoning systems into numerical and astronomical types.* 
Both types of time-reckoning systems may utilize astronomical references to fix the start 
of a year. Moons are often numbered in the Northwest coast region where they are also 
pivoted upon the winter solstice. 'This kind of calendar is based on the moon series which 
bears numerical designations, partially or totally replacing the descriptive terms (sce table 
1). The astronomical type retains the descriptive element. However, in contrast to the 
descriptive type, in defining time, Native American groups use observations of the sun or 
stars. For example they employ certain landmarks to observe the place on the horizon of 
the suni rising or setting on days of solstices. In this way, the year is divided into two halves 
framed by the solstices. As a rule each half of a year comprises six moons, but the scheme 
isnot to divide the year into a number of moons; rather it is a method of counting moons, 
especially new moons, standing for important meteorological, natural and social events. 
The solstice points may be used as starting points for numbered series of moons, but they 
do not coincide with activity cycles (hunting, gathering, agricultural) so they often do not 
mark the beginning of the year. So we have two parallel groups of six moons or of six and 
five moons. Astronomical knowledge used in time reckoning does not limit itself to the 
solstices. 'The heliacal rising and setting of the Pleiades, or of Orion's belt were also impor- 
tant astronomical markers.” 

The division of the year into two groups of moons is common in Western North Amer- 
ica. There can be twelve different moon names, repcated six-moon sets of names, or num- 
bered moons. In the Northwest prevails a system of unnamed moons which are numbered 
and only occasionally named for public ceremonies. Most groups have an intercalary pe- 
riod pivoted upon solstices. 

In the Southwest the lunar series are named and also ordered in two series pivoted upon 
solstices. Their names refer either to seasonal events or ritual activities. There is another 
group which consists of a lunar series with duplicating names.* 


2.4.3 Lunar calendars in North America — Conclusions 


Already in 1923 Kroeber noticed that relatively complex and advanced systems of moon 
reckoning which combine lunar, solar and sometimes stellar observations and develop 
mechanisms for a systematic intercalation or correction, are found in the arca that was 
influenced by Mesoamerica.” 'The maps provided by Cope clearly denote the vast regions 
of Eastern North America dominated by descriptive lunar series, and limited areas where 
the moon series were attached to the solstices, arranged in two series of numbered or name 
repetitive moons (this information is presented in table 2).*'This has been reaffirmed by a 
later regional study made by Spier.” 

As has been remarked above, the native groups in the Southwest used lunar calendars 
to schedule ritual ceremonies and agricultural activities. On the other hand, many of their 
calendars' are symmetrical, showing 6 moons on each side of the half-year period. Their 
names are duplicated but most scholars agree that they have 13 named moons. For example, 


General Inuit 


Remainder of the 


continent 


Winter solstice 


No use made of 


solstices 


Rarely months in 


2 series 


Sometimes lunar 
series corrected 
No intercalation 


or system of 


correction 
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Region The role of Structure Intercalation or Type 
solstices correction 
Northwest Solstices pivotal Oo Monthsin2 series (o Intercalation of Months often 
non-lunar period numbered, 
occasionally named 
for rituals 
Southwest Solstices pivotal Oo Monthsin 2 series o Sometimes Months named 
duplicating names O after ceremonies or 


descriptive 
Month names 
descriptive 
Month names 


descriptive, rarely 


numeral 


TABLE 2. North American types of moon-reckoning systems according to Cope (1919). 


the Zufi and Hopi had seven named moons in their winter half of the year and only six 
in the summer.” So, it may be deduced that a set of 13 named moons reflects the need for 
intercalation. 


3. Mesoamerica 


The Mesoamericans recorded the passage of time by counting days. Their days were named, 
numbered and animated, possessing patron deitics.'IThe days had augural (negative or posi- 
tive) values. Units of time, days, 20-day periods and greater were also sometimes conceived 
as bearing a sacred burden. The counting system was guasi-vigesimal (twenty-base system) 
and in conseguence its units of time were primarily multiples of twenty. Two main calen- 
dars consisted of 260 days and of 365 days. 'The Mesoamerican 365-day year (presumabiy 
corresponding to a solar year) was composed of cighteen 20-day periods called months 
plus 5 additional days. Though in modern Mesoamerican languages the words for moon 
and month are the same, it is difficult to find traces of a lunar calendar, though many au- 
thors expressed opinions of its possible use in earlier times.“ 'The origins and early phases 
ofthis calendar system remain unknown. 


3.1 Luni-solar calendar in Mesoamerica? 


Although historians of calendars have not been able to find evidence of the use of lunar 
calendars in Mesoamerica, Stewart proposed, on linguistic grounds, to suppress” 5 Mexica 
(Aztec) months thus reducing the total number of moons to 13 and suggesting the exis- 
tence of a luni-solar calendar before the adoption of the system consisting of 18 months of 
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20 days each.” More complex lunar time-reckoning systems were developed by the Classic 
Maya skywatchers who grouped the moons into series of six and/or eighteen differentiated 
lunations. The system served to compute the phases of the moon, both backward and for- 
ward in time, though in several cases it stemmed from actual observations. Some scholars 
have claimed that this system was derived from a system operating in the American South- 
west,“ but others have suggested that the diffusion of the lunar knowledge was rather from 
Mesoamerica northward.* 


3.2 The Maya Lunar Series 


The so-called Lunar Series were attached to dates written in a complex guasi-vigesimal po- 
sitional notation (the so-called Initial Series). The Lunar Series never occur alone, so they 
cannot be treated as an autonomous or separate counting system— they are always attached 
to the dates expressed by 260-day and 365-day calendars. This suggests that the Maya rul- 
ers, the authors and protagonists of the texts placed on stone monuments, were interested 
in timing their activities in accordance to lunar cycles. Despite the incompleteness of the 
record, the Lunar Series appcars to represent a continuous lunar count, consisting of 29- 
day and 30-day period, a rough correspondence with hollow and full lunar months known 
from the Old World. 

It may be supposed that the observation of the moon led the Maya skywatchers to the 
development of the complex system of moon reckoning which is the Lunar Series. At pres- 
ent it is difficult to say whether this system derives from an carlier hypothetical lunar or 
luni-solar calendar or from the necessity to find periods enabling the prediction of eclipses. 
Within the Lunar Series system three types of the information about the lunar cycle were 
considered: the age of the current moon, the number of moons completed in a series 6 (or 
18) differentiated lunations, and the alternating of 29 and 30-day formal lunations. This 
information is represented by hieroglyphic signs, called by epigraphers Glyphs A, B, C, 
D, E, and X. Glyphs D and E include information about the current phase, reporting on 
the number of days that elapsed from the moment when the moon 'arrived' (pw/5iy). The 
Moon arrival is interpreted as the appearance of a thin lunar sickle in the western sky after 
the period of her invisibility. OccasionalIy it may well refer to the day of the astronomical 
new moon. Glyph C is composed of two variable elements: numerical coefficients varying 
from 1 to 6 and three head variants. Although different scholars gave them diverse names, 
the consensus is that the variants followed a fixed order. Assuming, they are represented 
by a skull (s), young female (f) and young male or mythological male (m) the seguence 
of Glyph C head variants is represented by a following order: 1-6C skull (s) followed by 
1-6C female (f) and 1-6C male (m) (sce figure 1). 

Giyphs C and X have long been believed to form a meaningful pair and attempts have 
been made to link forms of Glyph X to variable components of Glyph C. Though scholars 
have yet to identify all eighteen expressions of Glyph X,” it has been proposed that Glyph 
X, like Glyph C, was related to the seguence of cighteen lunar months, and that each of 
the 18 different lunations was named by a specific form of Glyph X. Giyph A defines the 
lunation as being cither 29 or 30 days in length. Grammatically Glyph A is readasa noun,a 
number of twenty-nine or thirty, which is referred to other glyphs through Glyph B which 
is read as “his sacred/holy/divine or youthful name” (4 hu kaba, u chok kaba, respective- 
Iy). Assuming there was a fixed correspondence between Glyph C and Glyph X variants 
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FIGURE 1. Variable head-variants of Glyph C: the skull, young feminine, and mythical jaguar heads. 


the whole sentence may now be formulated as follows 'n days elapsed after (the moon) ar- 
rived, X (the name of the moon determined by the number and head patron of C) is/was 
the young/holy name of the twenty-nine/thirty: We may now link 18 different lunations 
to cither a 29-day or a 30-day month, generating, at least in theory, as many as 36 differen- 
tiated lunations.* Table 3 provides a series of Glyph Cs assembled in groups of 6 lunations 
cach, patronized by one of the three head variants of Glyph C and associated with dura- 
tions of lunations marked by alternating coefficients of Glyph A. For the sake of simplicity 
Icomposed one group of Glyphs C which starts with a 30-day month (called Group 1) and 
another group which begins with a 29-day formal lunar month (called Group 11). 

The arbitrary nature of the alternating 29- and 30-day lunations does not relate them 
to observed lunations, so the Maya might have added an occasional 30-day lunation to 
keep track with the current moon. Teeple first noticed that values of Glyph A varied with 
coefficients of Glyph C suggesting that “whenever Glyph C has an odd coefficient, 1, 3, 
5, the chances are about three to one that Glyph A will show 30 days; whenever Glyph C 
has an even coefficient, 2, 4, 6, the chances are about three to one for a 29-day Glyph A!“ 
Though other scholars found these proportions biased, they all observed a strong correla- 
tion between a 30-day Glyph A and odd-numbered Glyphs C and between a 29-day Glyph 
A and even-numbered Glyphs C. 

Closer inspection of the distribution of odd and even numbered Glyphs A shows that 
cach addition of an extra 30-day lunar month breaks up with the symmetry displayed in 
table 3 since each such correction calls for two (or more) consecutive 30-day months.“ 
wo consecutive 30-day months placed in the string of alternating 29- and 30-day luna- 
tions cause ali following lunations to change from cither even to odd or odd to even num- 
bered ones; three consecutive 30-day month leave these relations intact.* However, given 
the tendency to display some regularity between odd- and even-numbered lunations and 
30- and 29-day values of Glyph A mentioned above, any regular and long term reversal in 
the seguence of 29-day and 30-day lunations must be excluded. On most Maya inscriptions 
appcar lunar notations belonging to Group | (table 3). This indicates that in most cases the 
series started with a 30-day lunation. However, from time to time on carved monuments 
appcar the Series belonging to Group Il, suggesting that 29- and 30-day lunations did not 
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Group I: Start with a 30-day lunar month Group LI: Start with a 29-day lunar month 
1Cs 30 1C£ 30 1Cm 30 1Cs 29 ICf 29 1Cm 29 
2Cs 29 2C£ 29 2Cm 29 2Cs 30 2Cf 30 2Cm 30 
3C€s 30 3C£ 30 3Cm 30 3Cs 29 3CF 29 3Cm 29 
4Cs 29 4Cf 29 4Cm 29 4Cs 30 4C£ 30 4Cm 30 
5Cs 30 5Cf 30 5Cm 30 5Cs 29 5C£ 29 5Cm 29 
6Cs 29 6CF 29 6Cm 29 6Cs 30 6CF 30 6Cm 30 
177 days 177 days 177 days 177 days 177 days 177 days 

531 days 531 days 
18 lunations x 29.53058562 (the average length of a lunar month in 700 CE) — 531.550541 days 


TABLE 3. Hypothetical semesters patronized by Glyph C head variants linked to an alternating 
Giyph A numerical coefficients. Two alternative seguences (starting cither with a 30-day Glyph A or 
with a 29-day Glyph A) are displayed. Head variants: s — skull, £ — female, m — mythological jaguar. 


succeed each other in a regular seguence. Since in most cases the Lunar Series were not 
based on the first visibility of the “first moon) it must be concluded that they depended on 
some previous computations, possibly indicating complex cyclic patterns. Some kind of 
predictions was made. However, bearing in mind that the dedicatory dates of monuments 
are much later than the Initial Series dates to which the Lunar series are attached, it is also 
possible that some lunar computations were made backward, or postdicted rather than pre- 
dicted. To date, two basic methods of correcting lunar months have been proposed: short 
cycles of 886 days and longer periods of 11960 days. 

Similar strings of groups consisting of 6 and 5 lunations (periods of 177-178 and 
147-148 days, respectively) appcar in the Dresden Codex, one of the few surviving codices 
from the prehispanic times. The lunar table of the Dresden Codex (pages 51-58) describes 
eclipse cycles involving the sun and the moon, and was probably applied to eclipse pre- 
diction. So the purpose of preparing the tables was predominantly related to the eclipses 
rather that to the problem of the length of a lunar month. 

The whole system was not set up at once. The carliest known uses of Glyphs D and/or 
E (Moon Age) and Glyphs C (Moon Number) are from Uaxactün (Stela 18 at 8.16.0.0.0, 
0r357 CE), of Glyph A (Moon Duration) is from Rio Azul (Tomb 1 at 8.19.1.9.12, or 417 
CE), of Glyph X is from Copân (Stela 63 at 9.0.0.0.0, or 435 CE), and of Glyph B is from 
Balakbal (Stela 5 at 9.7.1.6.0, or 575 CE). The carliest known Maya lunar record is from 
the Seattle stela with a Glyph C variant (at 8.8.0.7.0, or 199 CE). 


4. South America 
4.1 The lunar sidereal calendar of #he Inkas 


The Inka culture was the last exponent of along tradition of time reckoningin the Andes. More- 
over they are the only native South American group about which there is detailed information 
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preserved on the concepts of skywatching and calendars. Inka society developed a kind of 
complex state bureaucracy that needed to correlate various cycles of husbandıy, irrigation, 
agriculture, trade and warfare. The society operated within the very complex of kinship, 
age classes and socio-political organization. 

Cuzco, the capital of Tawantisuyu, the Inca empire, is located at the west end of the 
huge valley, and the Inkas used 41 directions radiating from the central Temple of the Sun 
in Cuzco, called Coricancha. These lines, called cegxes, were based on sightlines toward the 
horizon. The directions of cegwes are known with the help of sacred places or shrines called 
huacas, artificial markers placed along the cegwes, in numbers varying from 3 to 15.” In 
general, the cegwe lines formed a system of coordinates by which information of different 
orders (political, economic, and ritual) was encoded and ordered. 

The elaboration of the cegwe system is attributed to Pachacuti Inka Yupangui who 
started the expansion of the Inka Empire outside the valley of Cuzco around 14405. The 
lines radiating from Coricancha divided Cuzco and the rest of empire into four sxyus (re- 
gions). The division into four guarters was involved in the organization of settlements, 
social groups and connected to the locations of many ceremonial sites. 

Investigations made by Thom Zuidema established that the cegwe system consisted of 
41 lines encompassing 328 hyacas in and around the city.” Observing that strings of cegwes 
with wacas situated along them were similar to the strings or bundles of knotted cords 
which represented numbers called 44/ps, Zuidema proposed that the cegze system around 
Cuzco represented a system of numerical notation. As some of the cegwe lines were astro- 
nomicaliy aligned, Zuidema proposed they represented a complex lunar sidereal calendar. 
He observed that 328 divided into 41 yielded 8, the hypothetical number of days within an 
Andean week, and more importantly he discovered that the number of 328 days describes 
the cycle of 12 lunar sidereal months (12 x 27.33 — 328 days). The hypothetical yearly 
cycle consisted of 12 lunar sidereal months, giving a total of 328 days, and a period of 37 
days to complete one lunar sidercal year? To this, 37 days were added to arrive at 365 days, 
one solar year. The 37-day interval coincided with the invisibility period of the Pleiades 
(roughly between May 3 and June 9). With the heliacal rise of the Pleiades around June 9 
the sidercal lunar count of 328 days (nights?) was initiated to reach the day of May 3, the 
night of the disappearance of the Pleiades from the sky. Zuidema5s reconstruction of the 
lunar sidereal calendar was later modified. 

It should be emphasized that the Inka solar calendar consisted of 12 months with the 
four most important Inka festivities, called Raymi, placed on solstices and eguinoxes. The 
number of days in a single solar month should be that of 30 days or longer, no intercalary 
mechanism is known up to date. 

The Aymara like the Inka had also a lunar calendar.” 


4.2 Other Sowh American lunar count systems 


Unfortunately, much less is known of other South American calendars. As in North 
America, seasonal changes observed in the environment created conventional year divi- 
sions. South American groups often associated important ceremonies with the major turn- 
ing points. However they all lacked the development of formalized divisions of the year. 
Many Native American groups, especially those from the Amazonian tropical rain forest, 
determined the annual cycle by observations of the stars, with a preeminent role played 
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by the Pleiades.“ In southern South America, a division of the year into four seasons is 
found, while people in the Amazonian region recognized only two seasons, a rainy anda 
dıy one. 

The division of the year affects the structure of lunar time-reckoning systems. For ex- 
ample, the Ona, who once inhabited the island of 'Tierra del Fuego (Patagonia), considered 
winter and summer as the major seasonal divisions, but also distinguished four different 
seasons. They divided the moons according to asymmetrical winter and summer series, as- 
signing 6 moons to winter and only 5 moons to summer parts of the year. The names of the 
moon were descriptive and derived from environmental changes.” 

In general, the system of descriptive names for moons prevailed in South America, 
though not all of the lunations were named or counted. 


5. Lunar agriculture 


In addition to the above, the division of the lunar phases is associated with the growth of 
vegetation. The lunar month is divided into two basic phases: waxing and waning. The 
waxing moon phase is generally considered as a good time to encourage plant growth and 
proliferation. The waning moon phase is associated with ripening or harvesting. Choos- 
ing the proper time for planting, ripening and woodcutting is widely evidenced by ethno- 
graphic reports. 

Planting with the phases and positions of the moon is often found in agricultural so- 
cieties in Mesoamerica.”*'The Mesoamerican lifeworld was largely structured or patterned 
around the planting cycle of maize, the major staple food. Homologies found between the 
cycles of human life and the growth of the maize plant provided the Maya with the concep- 
tual means (symbols, metaphors, allegories, etc.) necessary to understand the lunar cycle. 
As a result, activities related to different phases of the agricultural cycle were often sched- 
uled according to the moon. The farmer who sows seeds during the waxing phase is able 
to say how many moons have to pass before the time appropriate for harvesting. Timing 
agricultural activities involves some rudimentary knowledge of the lunar phases. Agricul- 
tural lunar calendars are, however, limited by the length of the agricultural season, so they 
cannot be used to count time continuously. They nevertheless, divide the lunar month into 
two basic periods, those of the waxingand waning moons, and this may be used as the basis 
for the further structuring of the lunar month. Such agricultural ad hoc time-recording 
methods rely on actual observations of the moon, but times appropriate for intermedi- 
ary agricultural or horticultural activities and for final harvesting, are counted in 'moons, 
Though the concept of planting by the lunar phases may be extended to other social activi- 
ties, this system was predominantly produced in the service of agriculture and horticulture. 
Since this field of research lacks more intensive studies, it is not entirely known whether 
lunar agricultural practices were performed in all regions in the Americas before the Euro- 
pean arrival. With all probability this system was developed in Mesoamerica long before 
the Europcans arrived, but in other regions native populations had a long-term contact 
with the European settlers who may have brought lunar agricultural concepts from the 


Old World. 
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6. Conclusions 


With the exception of the Andean and Mesoamerican regions it is difficult to find systems 
of time-reckoningin the Americas based on standardized and formalized divisions. In spite 
of the interest in temporal events, very few groups were able to sufficientİy homogenize 
their time units. Ic is difficult to say they had true calendrical systems. Most native groups 
in America had systems of naming moons according to their relationship with other sea- 
sonal and recurrent events, but they were not indented to represent a whole year, nor were 
regular corrections made with the passage of the sun. Corrections were made 4d hoc and 
depended more on individual or collective decisions of political authorities than on well- 
defined regulatory mechanisms. 

A few of native American groups developed calendars based on a series of differentiated 
lunations ('moons) pivoted upon other astronomical events, in most cases solstices, thus 
making possible the development of'a formal mechanism of adjusting a lunar cycle to a so- 
lar one. These are predominantly the groups living in the North American Northwest and 
Southwest, and the north of Mesoamerica, and it is possible that their relatively complex 
calendrical systems evolved due to influences coming from the Mesoamerican calendar 
tradition. The same may eventually be said of a system from Columbia. 

Contrary to Old World societies, the Mesoamericans invented a unigue calendar sys- 
tem which apparentiy did not use lunar referents. The only systematic and continuous 
time-reckoning system comparable with the Old World lunar and luni-solar calendars is 
derived from the Maya Lunar Series. In contrast with Old World calendars, the Lunar Se- 
ries were not correlated with Mesoamerican months, which consisted of 20 days only. The 
lunar sidereal calendar consisting of irregular periods, combining the sidereal and synodic 
periods and the invisibility period of the Pleiades was proposed by Zuidema for the Inka 
capital of Cuzco but it finds almost no support in ethnohistorical sources. So it must re- 
main only as a hypothetical possibility. 

At present, the only system which is widely evidenced through epigraphic record and 
which can serve as a type of a counterpart to all Old World lunar calendar systems ap- 
pears to the Maya Lunar Series. While the general functioning of the Lunar Series has been 
successfully decoded, details concerning intercalations, borrowings from the nearby city- 
states, or computations or carlier dates are less known. For some time onwards, the Maya 
Lunar Series will remain a fascinating research field within a wider domain of Mesoameri- 
can archacoastronomy. 
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Lunar Ceremonial Planning in the Ancient American Southwest 


James Walton 


Introduction 


The formal lunar calendar of the peoples of the socio-complex Chaco Civilization of 
the American Southwest, ca. 800-1200 CE, is unknown, unlike the high civilizations 
of Mesoamerica or the Ancient Middle East. However, because there was exceptional 
opportunity to observe the moon in the clear air and dramatic skylines of their sur- 
roundings, investigators of archaeoastronomy and architectural planning have proposed 
that the ancient Chacoans incorporated lunar phenomena in their building orientation. 
This controversial assertion has yet to be accepted by the scholarly community.' However, 
maintaining a lunar calendar, in conjunction with the solar, is of particular importance 
in setting the ceremonies and dances that characterize the religious life of the Puebloan 
descendants of the builders of Chaco. Ethnographic studies of the Hopi and Zuni cultures, 
today residing in the western reaches of the Chacoan Regional System, document that 
these related societies have ceremonial calendars based on successive new crescent moons 
which must be intercalated to keep in synchronization with the solar year. Each moon 
brings a specific traditional ceremony and guidelines for the agricultural eycle.? Historical 
studies of post colonial Pueblo communities, descendants of the Chacoans, indicates that 
traditional Puebloan calendar keeping involves three points of reference: the passing of 
the solstices, the phases of the moon, and the seasonal positioning of recognizable constel- 
lations”* The following discussion will attempt to apply the well documented ceremonial 
lunar calendar of the Hopi to the Chacoans and their immediate successors, often referred 
to as the 'Anasazi, with special attention to its implications in recovering unwritten calen- 
dar information. 


The Chacoan World 


Chaco Canyon in northwest New Mexico is an arid valley surrounded by spectacular cliffs 
which became the seat of one of the most important civilizations on the North American 
continent before the arrival of Europcans. The Chaco Wash is cut into the Colorado Pla- 
teau and drains into the San Juan River system, which meanders from the mountains of 
Southwestern Colorado to its confluence with the Colorado River near the Glen Canyon, 
Utah. Most of the sites discussed in this paper are found along tributaries of the Colorado 
River and are located in the Four Corners region of Colorado, New Mexico, Utah and 
Arizona (figure 1). By 1090 CE the residents of Chaco Canyon had created enormous 
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FIGURE 2. Photograph of Pueblo Bonito. 


planned city-like buildings called “great houses, typified by Pueblo Bonito which covers 
more than 3 W acres and contains more than 650 rooms (figure 2).*'The great houses in 
Chaco Canyon are the largest free standing masonry structures in the continental United 
States, rivaling even the palaces of the Aztecs in Mexico and the Inca of Peru. Archaeologi- 
cal studies have disclosed that outside the canyon itself, contemporaneous great houses, re- 
ferred to as 'outliers, were associated with a system of roads and ceremonial structures that 
integrated a vast regional system without the benefit of domesticated beasts of burden or 
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wheeled transportation (figure 3).> GeographicalIy, the Chaco Regional System embraces 
four separate languages, and dozens of dialects and it is unlikely that the integration of 
their society could have taken place without a coordinated calendar that crosscut linguistic 
boundarics.* 

By ca. 1125 CE great houses were no longer being built in Chaco canyon itself, but the 
great house tradition continued for another 100 years until drought precipitated aban- 
donment of the region in the late 13th century. During the approximately two hundred 
years of great house construction many were established to the north and west—in the 
Totah region of the Animas and La Plata rivers; in Mesa Verde and the Montezuma plain 
of Southwestern Colorado; in the multiple drainages of the San Juan in southeastern Utah; 
and along the course of the little Colorado in northeastern Arizona.” These dwellings were 
also accompanied by ceremonial features such as great kivas, platform mounds and roads. 
Astronomical orientation of these later great houses is freguentiy aligned with the solar sol- 
stices, such as the group in Aztec, north of Chaco Canyon, built from ca. 1115-1135 CE.* 
Solar orientation relates to the known ethnographic practices of the Hopi and Zuni tribes 
which still reside in these territories. These tribes mark their year by the winter and sum- 
mer solstice and carefully mark the position of the sun on the horizon on these dates from 
the perspective of shrines especially dedicated to solar observations.?* However, evidence 
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from the field is accumulating that indicates there was lunar orientation of ceremonial sites 
during the peak of Chacoan development. This is especially striking at the site of Chimney 
Rock in southwestern Colorado, built during the classic Bonito phase of Chacoan culture. 


Chacoan Lunar Calendars and the Chimney Rock Great House 


PrehistoricalIy, the Chacoans may also have observed the extended calendar anniversarics 
created by the positions of the moon on the horizon which change over an 18.61 solar year 
period known by astronomers as the 'lunar standstill cyele?!?9 Nowhere is this more evident 
that at the Chimney Rock Great House, a Chacoan outlier dated archacologicalIy to the 
end of the 1lth century CE when classic Chacoan civilization reached the peak of its de- 
velopment. The Chimney Rock Great House is positioned on a high mesa just to the west 
of two imposing spires of sandstone where the moon will rise within the gap between the 
rock pillars only during major northern lunar standstill as seen from the rooftop entrance 
of the cast kiva of the structure. A series of lunar phases are visible rising between the spires 
would be anticipatory—beginning with the last crescent in early morning in July and lead- 
ing up to full moon in December near winter solstice. These observable lunar events may 
have served the Chacoan Regional System in staging ceremonies to be attended by pilgrims 
streaming at great distance from the outliers to the central place. Over the past 40 years, 
archaeoastronomers studying architecture and rock art in the Chaco regional system, sug- 
gest the lunar standstill cycle may have created a multi-year ceremonial calendar where fes- 
tivals in Chaco Canyon would be heightened every cighteen years by the phenomenal rise 
offull moon cither in its northern most position near winter solstice, or in southern most 
position near summer solstice. From Chimney Rock information could have been sent to 
Chaco Canyon by runners, or by signaling between the Chimney Rock Mesa and Chaco 
Canyon with a relay station on Huerfano Mesa to the south."! 

In this modeling of the ceremonial calendar, Chacoan “New Year” close to winter sol- 
stice may have been significantly extended and enhanced during major northerm standstills, 
every 18 years or so. Archaeological studies of the Great Houses indicate they are linked to 
a network of Toads' and rock cut stairs that would direct pilgrims to the canyon's numer- 
ous ceremonial structures for feasting and celebrations.”? Outlier studies have also proven 
that major lunar standstills in the southern mode after the demise of Chaco, are integrated 
in the ruins of Mesa Verde and other late Ancestral Puebloan sites.'? Research is ongoing, 
in that putative lunar standstill observatories must be confirmed by actual photographic 
documentation, an opportunity that will not be presented for another 16 years. 

My work has been to study and confirm sites in the Chimney Rock archacological area 
where the lunar path on the horizon could be observed and photographed. During the 
past lunar Standstill season, December 26th, 2004 — August 2007, there were many op- 
portunities to confirm lunar standstill alignments proposed by various researchers. Because 
the moon “ests' in standstill position, it is possible to have as many as three successive days 
when the moon is at the same approximate azimuth. During standstills, the moon reaches 
its maximum and minimum declinations, north and south, in every lunar synodic month 
but in different phases. Anticipatory moons before the full moons of winter or summer 
solstice will be in the second guarter and rise in darkness. Ironically, it is easier to photo- 
graph the moon in standstill position after the full moons of the solstices when it is visible 
in daylight as the third guarter begins. Photographically, I have documented three sites in 
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addition to the Chimney Rock Great House, where the northern lunar standstill can be 
photographed between the spires. These are the guardhouse site, immediately to the west 
of the Chimney Rock Great House, the parking lot site below the high mesa, and from 
Peterson Mesa Site SAA793, approximately three miles away from the spires. 1 have also 
photographed a 13th century site in Utah, near the Cottonwood Falls Great House, where 
the major southern lunar standstill moonrise is clearly marked by archaeological feature 


(Figures. 4a-c). 
Chacoan Astronomy and Ethnography 


As mentioned above, many ascribe sophisticated lunar alignments to the great houses of 
Chaco Canyon. But despite confirmation of lunar standstil! alignments by myself and oth- 
ers, my search through the ethnographic literature has not discovered a direct connection 
between lunar standstills and historic calendar keeping. Both the Hopi and Zuni tribes ob- 
serve a lunar calendar to stage their festivals and ceremonies. The observation of lunar ex- 
tremes would have been inescapable within the context of the lunar ceremonial calendar as 
recorded in the Hopi villages in the late 19th century. Although the Hopi did not commit 
their lanar observations to public records, their procedures for observing the lunar month 
are well documented. The following discussion intends to provide guidelines by which 
the known Hopi lunar calendar might be coordinated with Chacoan archaeoastronomy 
to reconstruct the as yet speculative lunar standstill calendar, periodically repeating every 
18.61 years. But first, a resume of solar horizon observations made by the Hopi will explain 
the tools at their disposal that could also establish a multi-year lunar calendar. Hopi and 
Puebloan solar horizon calendars are a practical method of timing agricultural work during 
the growing season, but also mark ceremonial occasions throughout the solar year. 


Chacoan Solar Orientation and the Yearly Solar Calendar of the Hopi 


The predecessors of the Hopi, also known as the Anasazi, may have been more sophisticat- 
ed in combining their solar observations with their architecture. A major example is Aztec 
Ruins, built in a single episode in the early 12th century, where the northern base wall of 
the Aztec West Great House is aligned with summer solstice sunrise and winter solstice 
sunset, an axis observable in PILI sites such as Yellow Jacket SMT-5 in the 13th century." 
In addition there are several structures in Chaco Canyon that exhibit cardinal orientation 
in their ground plan or features, such as the Great Houses, Pueblo Bonito and Pueblo 
Alto, where the eguinoxes rise along their boundary walls. Solstitial orientation is found 
in the internal windows in Pueblo Bonito and the great kiva, Casa Riconada, which admit 
light on the winter solstice and the summer solstice respectively.5 When Old Oraibi, the 
oldest Hopi village, was established in ca. 1120 CE, it was roughiy solstitial, though not 
planned. Before contact with Europecans the Hopi relied almost exclusively on dry land 
maize agriculture for subsistence and correct timing of plantings in their harsh semi-desert 
environment was critical for survival. The long baselines and numerous features of their 
landscape enabled a precise solar calendar for planting. Conseguently, the Hopi define 
their cosmological directions by the solstitial points empirically perceptible on the local 
horizon, unlike the High Civilizations of Europe and Asia which define cosmological di- 
rections by north, south, east and west.“ This pragmatic division used by the Hopi for 
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FIGURE 4a-c. Ancestral Puebloan sites positioned to view both major northern and major southern 
standstills. 
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Solar Position Direction: Azimuth Hopi Name Color 
Summer Solstice S Set Northwest: Az. 3009 Kwinini* Yellow 
Winter Solstice S Set Southwest: Az. 2409 Tevyuna Blue-green 
Winter Solstice S Rise Southeast: Az. 1209 Tatyuka* Red 
Summer Solstice S Rise Northeast: Az. 60* Hopoko White 


(* — Sun's houses proper, where the sun is supposed to dwell for four days) 


“Above” Zenith; North; Summer Omi Black 
“Below” Nadir; South; Winter Ai'kyami Multi-Colored 


TABLE 1. The Hopi solar directions. 


agricultural purposes also highlights the ceremonial and cosmological use of the solstitial 
points in their religious life. Ceremonial observations are counterclockwise, commencing 
with the Summer Solstice Sunset in the northeast, proceeding to Winter Solstice Sunset in 
the southeast, etc. In Pueblo world view the sun is a spiritual entity who resides at his win- 
ter or summer 'houses” for a number of days each year. In the village of Walpi each of these 
four horizon points had a shrine at some distance from the village where prayer offerings, 
(Pahos), composed of sticks ornamented with feathers, were deposited. In addition to the 
solstial points, the abstract conceptual directions, Above' and 'Below” are added to create a 
framework of six directions, summarized in table 1). Lunar observation is anchored to the 
solar framework of the horizon calendar, but as yet no specific Hopi terms have been found 
for lunar horizon phenomena (see figure 5 and table 3 below). 

The division between summer solstice sunset in the northeast and winter solstice sun- 
rise in the southeast also created the division between sacred and secular time.'7 Observa- 
tions of the sunset on the western horizon after summer solstice were used to set the great 
unmasked communal dances, such as Snake Dance in August, and observations of sunrise 
on the castern horizon between winter and summer solstice set the planting calendar (fig- 
ure 5). Playing into this duality is the fact that the full moon is opposite the sun in azimuth, 
so that when the sun is furthest south at winter solstice, the full moon rises furthest north 
in the same month. These complementary opposites are compared in figure 6. 


The Hopi Lunar Calendar 


Today's Hopi lunar calendar is intimately associated with the Kachina Cult which arrived 
in the southwest after the abandonment of the San Juan communities in the late 12005 
CE. It is possible that there are two interpenetrating calendars reflecting the original 
“Chacoan' calendar and the more recent calendar of the kachinas which will be discussed 
below. The ceremonial Kachina year begins in November at the “New Fire, when young 
men are initiated into ceremonial societies. This ceremony, the 'Wxwwchim” has a longer 
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form every 4 years. The “New Year, or Winter Solstice ceremony, “Soyal, fell in the second 
lunar month of the ceremonial calendar. In years when the Wwwwchim is long, the Soyal is 
doubled from cight days to sixteen. The lunar month is standardized to 28 days, its period 
invisibility near solar conjunction being ignored.” 'The Moon is called Mxxyawu in Hopi 
language and the root, '4y4, is suffixed to the name of each lunar month.” Tradition- 
ally there are 13 feasts in the ceremonial calendar. An observation of the crescent moon 
near the western horizon was correlated with the sun's horizon position when announcing 
ceremonial preparations and plantings. Each ceremony follows a new moon, and “there is 
no moon not associated with a ceremony.” Today the Hopi repeat the five standardized 
months of the winter ceremonial season in the succeeding summer agricultural season, like 
the right hand over the left hand?” This stems from the dualism characteristic of Hopi 
thought where the crops being sown and harvested in the growing season have virtual and 
opposite reality in the underworld during the winter. The ceremonial schedule reflects this 
dualism by placing the major agricultural rituals in the winter, when the crops of the sum- 
mer are being magically created in the underworld, but only brief recapitulations of these 
ceremonies in the summer. The dualism between winter and summer is also reflected in the 
nature of Hopi ceremonial life. From the winter solstice to just after the summer solstice, 
night dances featuring masked dancers called “Kzchizas” are held inside the £/vas, whercas 
in the second half of the lunar year, unmasked dancers perform in open plazas.” Kivas are 
subterranean chambers housing the ceremonial activities of the male members of matri- 
lineal clans. Kachizas are believed to impersonate the beings of an invisible spirit world, 
particularly significant in ranmaking.” The Kachina Cult is believed to have arrived in the 
late 13th or early 14th century from the southern borders of the Chaco regional system, 
and may have replaced or integrated with earlier Chacoan ceremonies. The Kachiza season 
lasts from the winter solstice ceremony, the “Soyal, until just after the summer solstice, the 
“Niman” ceremony in early July, when the Kzchinas go to their spiritual home in the San 
Francisco Peaks, west of the Hopi villages by about 50 miles. Full moons corresponding 
with ceremonies are particularly important. Both Hopi and Zuni attempt to coordinate 
the public performances of the Winter Solstice ceremonies, Soya/ or Shalako respectively, 
with the rise of the full moon. 

Although the Hopi ceremonial year has seven named moons in its winter seguence 
corresponding to the Kachina feasts, only five are repeated in the summer seguence when 
non-Kachina ceremonials are performed. 'To these are added four or five other named 
moons (names vary according to village) which may overlap with the other moons when 
intercalation is necessary. In addition to the standard set of five winter lunar months, a 
sixth and seventh moons are added in the spring to reflect the planting season, bringing a 
total of twelve lunar months. A thirteenth month is added to intercalate the year with the 
seasons, but this varies according to village. Intercalation takes place approximately every 
three years. Alternative names for the standard moons of the summer seguence reflect the 
ceremonics enacted in these months. The names of the lunar months in Hopi order with 
their principle ceremonies are the following. Spellings follow the Hopi Dictionary.” 
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Winter Seguence: /74/y4 

1.)  Kyelmuya— “Initiates Moon. Approx. November: Wwwwchim: “New Fire? 

2.) Kyaamuya - Dangerous Moon. Approx. December: Soyak “Winter Solstice” 
md Arrival of Kachinas from the San Francisco Peaks 

3.)  Paamuya — “Play Moon; or “Moisture Moon, Approx. January: Buffalo 
Dance. 

4.)  Powamuya — 'Purification moon” Approx. February: Bean Dance. 

5). Osomuya — “Cactus Blossom Moon” Approx. March: Palwlukonti: Horned 
Serpent drama. 

6.) Kwiyamuya — “Greasewood Fence Moon. Approx. April: Early planting. 

7.) Hakitonmuya- Waiting moon” Approx. May: Plaza dances. (intercalary) 


Summer Seguence: “Tzlamuya' 

8.)  Tala Kyelmuya - 'Planting Moon” Approx June: “Summer Solstice? 

9.)  Tala Kyaamuya — “Summer Home Going Moon. Approx. July: Niman Cer- 
emony: Departure of Kachinas to the San Francisco Pcaks. 

10.) Zz/a' Pamuya — “Moisture Moon) Approx. August: Snake Dance in odd years, 
and Flute Dance in even years. 

11.) Tala' Powamuya — “Big Feast Moon. Approx. September: Mamzrau, Women's 
Tableta Dance. 

12.) Tala Isumuya — “Harvest moon. Approx. October: Oz” gul : Women's Basket 
Dance. 

13.) Angokmuya — also “Harvest Moon. Approx. October. (intercalary) 


Other named moons: 

A.) Uwsumuya — 'Planting Moon. Approx. June. 

B.) Nimanmuya - “Homegoing Moon. Approx. July. 

C.) Nashanmuya — “Big- Fcast Moon. Approx. September. 
D.) Tuhooshmuya — “Basket Moon” Approx. October. 


Observation of New Moons 


Although the solemnization of the calendar month was the responsibility of the priest 
presiding over the respective ceremony, all members of the community had a part in ob- 
serving the new moon as a slender crescent in the west. The standpoint of observation was 
not a special shrine or structure, but the roof tops of the Pueblo. A. M. Stephens describes 
the ceremonial and secular observation of new moon in his entry for Thursday, Jan 19th, 


1892; 


This evening the crescent of the new moon, Powa'muya, was visible for the first time; many of the 
women watched for it from the house tops. This evening elders smoke in somebody house and set 


. . 2 
the tmeto begin the Powa'mu ceremony.2“ 


New Moons were also reported according to their inclination to the horizon. Such 
terms as 'crescent first seen, 'moon vertical, “crescent moon horizontal, were employed to 
characterize a lunar month. Phases after the first crescent were also named, such as 'moon 
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half gone; and last of moon.” 


Ceremonial Authority of Calendar Priests 


According to Elsie Clews Parsons, it was the responsibility of the chiefs of the major cer- 
emonies to watch both sun and moon. 


The solstices are observed by the Sun chieftaincy on a sunrise horizon, which is also observed for a 
series of agricultural plantings; other ceremonial periods are determined cither by solar or by lunar 
observation by the chief of the ceremony which is due. 'The seguence of the ceremonies is of course 
generaliy well known; it is formally noted, at least in some cases, by the chief of the concluding cer- 
emony going to the chief of the ceremony next in order to say that it is his turn to watch the sun, that 


is, the sunrise, or to watch for the moon, the new moon.?9 


To this day, ranking among the Hopi and other Pueblo communities depends on mem- 
bership in ceremonial societies, and the announcement of lunar months rested in the au- 
thority of those priests responsible for observing the sun and ceremonially making wands 
dressed with feathers, called “p4h0s, to be used as prayer offerings in local shrines. When 
the first crescent was observed the presiding chief for that month summoned other clan 
chiefs and together they deliberated whether to announce the forthcoming ceremony. 
These smoke talks” sanctified the coming ceremony and their purpose is to formalize the 
next cight or sixteen days of ritual activities. These culminate with a dance or puppet dra- 
ma that will be attended by the community. In the case of the winter solstice ceremony it 
is intended to terminate on the full moon, but this is only the public part of the feast. At 
the ultimate close of the ceremony, the pahos are deposited in the cultic shrine a day or two 
after full moon. 

In that authority for intercalation is given to the chief of the ceremony falling on these 
lunar periods, there is often rivalry with other chiefs as to the timing or absence of his 
decision. The rules for intercalation are somewhat loose, as they depend upon the author- 
ity of the calendar priest responsible for the seasonal ceremony. Even the practitioners get 
confused, and it isa common criticism that they have not done so correctly.” If the chief 
fails to intercalate as expected, he will be blamed for crop failures or other calamities that 
befall the community. Historically this has led to dissention, but shows that there was not 
a generally agreed upon calendar for intercalations, unlike the Gregorian calendar brought 
by the Franciscan Friars after the Spanish Entrada. 


Intercalation 


Intercalation is associated with periods of waiting observed by religious authorities, and is 
vital before the announcement of forthcoming ceremonies when adjustments in the lunar 
year are nceded to be made. The information on intercalation is sometimes contradictory, 
and has been derived from separate villages, at different times and from different infor- 
mants. The methods of intercalation are the following; 


1. Additive:3rd Mesa: village of Oravi: Thespringtimeintercalarymonth, 47guk muya, 
or 'after month is inserted into a 12 month seguence after “Kwia-muya' (spelling, 
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Geertz) in April or May every three years.” Or, insert Hakiton-muya after Kwya- 
muyan. (Ist Mesa: Walpi, Sichomove, Hano).3! But other informants have found 
that the intercalary month is usually in autumn after 72/4 Powamuya, and named 
“Nosan'muya' for the feasting after the harvest.” 


2. Subtractive: intercalary month subtracted from a 13 month seguence: (3rd Mesa: 
Orabi, Hoteville): According to the Hopi dictionary intercalation is achieved by 
not counting one phase of the moon in reckoning the season: “Sometimes when the 
moon gets ahead of the sun, they break up the months. In other words when the 
lunar crescent is too late for the season, they skip a month.3 


From these admittediy disparate sources, one pattern seems to emerge: intercalation seems 
to take place after an eguinox, with observation of the following new moon, much like 
our practice of establishing Easter or Passover. After the Spanish King imposed a civil style 
government on the Pueblos in 1620 CE, the 12 month Gregorian calendar replaced the 
indigenous ceremonial calendars of all but the Western Pueblos of Zuni and Hopi, and the 
standard method of intercalation of lunar months, derived from the nineteen year Cycle 
of Meton was the norm. However there were certainly pre-conguest methods to bring 
the solar planting year into synchronization with the lunar ceremonial year. A calendar 
of thirteen months probably preceded the Colonial calendar, and according to Alexander 
Stephen, commenting in 1890, the Kachina feasts of the Hopi follow a 13 moon year as 
opposed to the 12 month secular year: 


'The Katcina fcasts are reckoned by a year of thirteen moons, conseguentialIy, the New Year or Keli, 
of the katcina year only coincides with the secular Keli once in thirteen years, which period is called 
a Glad Year.“ 


Applying the Ethnographic Model to Prehistoric Lunar Observation 


In Chaco Canyon, lat. 36*03', and in the Hopi mesas, lat. 36*15', the sunrise and sunset 
points at winter and summer solstice (on a level horizon) are very nearly 309 north and 
south of the cast /west line of that latitude. This is convenient for archaeoastronomy, as 
the Hopi cardinal points are sixty degrees apart, like a hexagon. An Azimuth thirty degrees 
south of cast, or 1209, will roughly correspond with winter solstice sunrise, whereas sum- 
mer Solstice sunset will take place at an azimuth of 3009. The Hopi celebrate the solar year 
annualİy during the Soya/ ceremony near winter solstice, when the sun is ritually induced to 
turn back from its southern house by a warlike dance of shield bearers. Soya/ concludes 16 
days after the observance of the lunar crescent of Kyaamuya, when prayer feathers, called 
“pahos' in the Hopi language, are deposited into the £achina shrine. Ideally, when the kachi- 
nas emerge from the £ivas and dance in open plazas on the night of the public ceremony, 
Soyal full moon will rise on the winter solstice. But this ceremony rarely coincides with an 
actual winter solstice, because of the 11 day discrepancy between the 354 day lunar year, 
and the 365 day solar year. The Hopi see this as the sun moving cither slow or fast accord- 
ing to the lunar year.” But as the solstitial points are firmly anchored to the local horizon 
yearly, unlike the moon which wanders over an 18.6 year cycle, the solar horizon calendar 
is always used as a cross-check on the lunar calendar. 
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Table 2 correlates observable lunar horizon phenomena with the Hopi directions on 
the horizon. Coincidentaliy, Stephen's observations took place during a major lunar stand- 
still, 


The Moon and Classic Chacoan Civilization 


There are many rival interpretations of Chaco Civilization which try to account for its dif- 
ference in scale and complexity in comparison to historic Pueblos. Because scarce resources 
and agricultural commodities actually had to be imported to the central place of Chaco 
Canyon, scholars have proposed that trade and ceremony, not agriculture, guided its de- 
velopment.* A simple subsistence model cannot explain the development, size, and cen- 
tralized planning of the Great Houses of Chaco Canyon, which flourished for 100 years. 
And because there is a disparity between the number of rooms and the agricultural re- 
sources within Chaco Canyon itself, the population may have been custodial except when 
hosting festivals. 'To coordinate the festival calendar there should have been a commonly 
accepted means to choose dates and communicate over the vast regional system. A civil 
solar calendar may have been supplemented by a lunar ceremonial calendar, similar to the 
Hopi. But unlike the Chacoans, it appcars the Hopi were more concerned with lunar phase 
than position when timing ceremonies. However there are many similarities between Hopi 
material culture and artifacts found archaeologically in Great Houses, for example ritual 
paraphernalia related to the plumed water serpent puppet drama such as bird effigies and 
the lightening frame. A framework correlating the Hopi lunar calendar with the lunar 
standstill cycle over ninetcen years is presented in table 3. 


Summary and Conclusions 


Thus far, no evidence has been presented by ethnographers that the Hopi or other his- 
toric Pueblos were concerned with the position of the moon on the horizon. But the well 
established lunar alignments at Chimney Rock and Mesa Verde are probably connected 
with anticipation periods that enabled the elite to organize community gatherings far in 
advance. These religious observances would have been particularly exciting during winter 
full moons at Major Northern Standstill. Because peak conditions for ceremonies vary 
with the 9 year oscillation between major and minor standstill, it must be assumed that 
ceremonies were multi-annual. In fact, there are great and small ceremonies in Hopi tradi- 
tion, based on multiples of four years.* The New Year winter solstice ceremonial, such as 
Soyal in the Hopi villages, and Shalako at Zuni are also timed to coordinate with the full 
moon. The knowledge of the lunar excursions on the horizon would greatly assist ceremo- 
nial planning for these winter festivals. 'The traditional religious and ceremonial life of 
the Pueblo peoples has long been associated with the moon. But unlike scribal cultures, 
the tradition is passed orally and the canonical forms of calendar making are subject to 
several groups of authority, who may vary in their practice, especially in the methods of 
intercalating the solar-agricultural year with the lunar ceremonial year. Modern investiga- 
tors of the prehistoric ancestors of the modern Pueblos have no reliable notation to re- 
construct a definitive, or universal, method of calendar keeping. In the place of written 
procedures, calendar keeping seems to be embedded in the ceremonial life, and expressed 
through art, architecture and symbols able to integrate multiple communities under the 
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Ceremonial Month Date Lunar Phase Azimuth (W) Azimuth (E) 
WINTER SEOGUENCE: 
Kyelmuya Oct. 22, 1892 First Crescent — west 2459 

Nov. 3, 1892 Full Moon — cast 88“ 
Kyaamuya Novw.21, 1892 First Crescent-west 23 

Dec. 3, 1892 Full Moon — cast 75 
Pamuya Dec. 20, 1892 First Crescent-west 2359 

Jan. 1,1893 Full Moon — cast 55.59 
Powa'muya Jan. 19, 1893 First Crescent — west 247 

Feb. 1, 1893 Full Moon — cast 70“ 
Osomuya Feb. 17, 1893 First Crescent — west 260* 

March 1, 1893 Full Moon — cast 73 
Kwiya'muya March 19, 1893 First Crescent — west 2819 (#1) 

March 31, 1893 Full Moon — cast 93 (#2) 
Hakitonmuya April 17, 1893 First Crescent — west 29# 

May?2, 1893 Full Moon — cast 112 
SUMMER SEOGUENCE: 
Tala'Kyel-muya May 16, 1893 First Crescent — west 303“ 

May 30, 1893 Full Moon — cast 12# 
Tala'Kyaa'muya June 15, 1893 First Crescent — west 304” 

June 29, 1893 Full Moon — cast 1259 
Tala'Pamuya July 15, 1893 First Crescent — west 296 

July 29, 1893 Full Moon — cast 119“ 
Tala' Powa'muya August 13, 1893 First Crescent — west 227 

August 26, 1893 Full Moon — cast 1099 
Angok' Muya Sept. 11, 1893 First Crescent — west 2659 (#3) 

Sept. 25, 1893 Full Moon — cast 88 (#4) 
Tala'Oso'Muya FirstCrescent — west 246 

Oct. 24, 1893 Full Moon — cast 7” 


(#1) — Movement from south to north on western horizon; (#2) — movement from north to south on eastern hori- 
zon; (#3) — Movement from north to south on western horizon; (#4) - movement from south to north on eastern 


horizon 


TABLE 2. Hopi Lunar Months observed by Alexander M. Stephen in the late 19th century (adapted 
from Ellis, 1975, and corrected by USNO Alr. / Az. tables for Tuba City, Arizona). 
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Solar or lunar horizon Year in Lunar Standstill Ceremonial Month Ceremonial House Azimuth 
position Cycle 


SUMMER SEGUENCE: Observations on the Western Horizon 


Full moonset: Major 9&28 Tala'Kyaa'muya “Unknown” 2349 
Lunar Standstill: SS (2006 & 2025) 

Sun sets at Summer AlI years Tala'Kyaa'muya Kwinini 3109 
Solstice: June 21st 

Full moonset: Minor 1&19 Tala'Kyaa'muya “Unknown” 2469 
Lunar Standstill: SS (1997 & 2015) 247” 
Full moonset: Major 9 (2006) Ancockmuya or “Unknown” 276.59 
Lunar Standstill: AE Nosan'muya 

Autumn Eguinox Sun- ALI years Ancokmuya or “Unknown” 270 
set: Sept.22nd Nosan'muya 

Full moonset: Minor 1&19 Ancokmuya or “Unknown” 252 
Lunar Standstill: AE (1997 & 2015) Nosan'muya 2569 
Full moonset: Major 9&28 Pamuya “Unknown” 309 
Lunar Standstill: WS (2006 & 2025) 

Sun sets at Winter ALI years Pamuya Tevyuna 2409 
Solstice: Dec 21st 

Full moonset: Minor 1&19 Pamuya “Unknown” 2949 
Lunar Standstill: WS (1997&2015) 293“ 


WINTER SEGUENCE: Observations on the Eastern Horizon 


Full moonrise: Major 9&28 Pamuya “Unknown” 559 
Lunar Standstill: WS (2006 & 2025) 

Sun rises at Winter AlI years Pamuya Tatyuka 1209 
Solstice 

Full moonrise: Minor 1&19 Pamuya “Unknown” 67” 
Lunar Standstill: WS (1997 & 2015) 689 
Full moonrise: Minor 1&19 Angktiwa-t “Unknown” 82 
Lunar Standstill: VE (1997 & 2015) Osomuya 82 
Sun Rise: Vernal AlI years Angktiwat “Unknown” 90 
Eguinox Osomuya 

Full moonrise: Major 9&28 Osomuya “Unknown” 879 
Lunar Standstill: VE (2006 & 2025) 

Full moonrise: Minor 1&19 Tala'Kyaa'muya “Unknown” 1149 
Lunar Standstill: SS (1997 &2015) 113.59 
Sun rises at Summer AL years Tala'Kyaa'muya Hopoko 609 
Solstice 

Full moonrise: Major 9 &28 Tala'Kyaa'muya “Unknown” 127* 
Lunar Standstill: SS (2006 & 2025) 


i Hopi for “waiting period” 


TABLE 3. The Lunar Directions in the Chacoan World, following Hopi Ceremonial Order of the 
Sun (adapted from Altitude/Azimuth tables, USNO, for 1997-2025 CE) I have given dates that 
can be confirmed by documentary photography. 
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dramatic umbrella of periodic festivals, ultimately timed by direct observation of new lu- 
nar crescents within the structure of the solar year. However this does not preclude the 
possibility that the Ancestral Puebloans did not have a more elaborate lunar calendar. As 
yet no precise Hopi terminology for Tunar houses' in the sky, or on the horizon, has been 
found by investigators, but the absence of such in the ethnographic record may simply be 
the conseguence of never asking their informants. There might have been some sort of 
prehistoric method of lunar intercalation to blend 4-year ceremonies with solstitial full 
moons at the lunar standstills, combined with the established horizon directions of the 
sun. Predicting that a Kyayzuya or Tala'Kyamuya full moon would be in lunar standstill 
position gave Chacoan calendar specialists the advantage of knowing here could not be a 
lunar eclipse during the all important culmination of the ceremony.” With the demise of 
Chaco as a central place, the wholesale migrations of the late 13th century, added by the 
arrival of the Kachina Cult, may have led to a calendrical reformulation that now focused 
only on lunar phases. Unlike the Chacoans, it appcars the Hopi were more concerned 
with lunar phase than position when timing ceremonies. However there are still many un- 
knowns. It would be surprising if lunar alignments were not important in the context of a 
lunar ceremonial calendar. Because Chaco archacology has revealed material culture, and 
architectural prototypes related with historic Pueblo peoples, it is the subject of both ret- 
rospective ethnographic analogy, and forward projections into the historic present. These 
are still speculations which must be tested and demonstrated by many investigators and 
photographically confirmed, before we can confidently reconstruct the prehistoric lunar 
calendars of the Chaco Civilization. The intent of this paper is to provide a framework for 
the assessment of lunar alignments within the Chacoan context. But it must be realized 
that though the path of archaeoastronomy has yielded impressive alignments, this focus on 
the spatial realm minimizes the color, art, pageantry, and regalia still available for study as 
expressions of the Puebloan Cultures” romance with the moon. 


Notes 


1. An elaborate theory ascribing lunar directions to Chacoan Great Houses has been advanced by Anna So- 
facr, rescarcher of the Fajada Butte “Sun Dagger? phenomenon. In her book Chacoan Astronomy, An An- 
cient American Cosmology it is claimed that the base walls of major great houses are aligned with three 
classes of astronomical directions: 1) solar, 2) major lunar standstills, and 3) minor lunar standstills. The 
lunar directions have yet to be demonstrated in that the walls are not actually in position to view moonrise/ 
set. Because minor standstill moon is within the horizon limits of the solar solstices, Great House orienta- 
tions could just as likely be solar, and the argument that certain Great Houses are aligned with minor lunar 
standstill cannot be proven. 

Ellis (1975), p. 64. 

Jojola (1987), p. 93. 

Lekson et al. (1988), p. 2. 

Lekson et al. (1988), p. 10. 

Cordell (1984), pp.6—7. The modern Pueblo languages within the Ancestral Pueblo Chacoan Regional 
System are divided geographically into castern and western groups. lo the west, the two principal lan- 
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guages are Hopi in Arizona, a Uto Aztecan language, and Zuni in far western New Mexico, linked to 
the Penutan language group of California. East of Zuni is Keresan, spoken in the Pueblos of Acoma and 
Laguna, with a differing dialect spoken in the Rio Grande villages of Zia, Santa Anna, Laguna, Santo Do- 
mingo, and Cochiti. In the Tanoan language group, Tewa is spoken in the villages of Santa Clara and Ok 
Ovwinge (San Juan), San Ildefonso and Nambe; Tiwa is spoken in Taos and Picuris north of Santa Fe, and 


emi ei 
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23. 
24. 
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26. 
27. 
28. 
29. 
30. 
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in Isleta, south of Albuguerguc; and Towa is spoken at Jemez, cast of Chaco Canyon. A fourth language 
group, Athabascan, is represented by the semi nomadic Navajo and Apache tribes who occupied the Cha- 
coan territories shortly after the collapse of the system. Many of these modern peoples have oral traditions 
or legends about Chaco. 

Fowler and Stein (1992), pp. 101-122. 

McKenna and Toll (2001), p. 137. 

McCluskey, (1992), pp. 38-39). 


0. The Lunar Standstill Cycle derives from the moon's orbital inclination of 5.1 degrees to the carth's orbit's 


plane of revolution around the sun. Conseguently the moon's declination to the celestial eguator can be 
added or subtracted to the sun's, depending upon moon position during its 27.3 day revolution about the 
carth. Because the precession of the moon's orbit wobbles about the carth in an 18.61 year cycle, this can 
vary from 23.59 $ 5.1“ 28.6 degrees at maximum, to 23.59 — 5.19— 18.4 degrees at minimum. Between 
these limits, the moon passes two midpoints when its orbit is parallel to the Earth's. As seen from Earth, 
the moon slows down to a “standstil! every 14 days, or half of its orbital period, when it reaches the ends of 
its elliptical path as seen from Earth. The lunar synodic month of 29.5 days is out of step with the standstill 
cycle by about two days, therefore the “standstil falls behind the phases of the moon by about two days 
cach month. Because of this phase shift, the moon will be visible as a new crescent on the western horizon 
in major southern standstill position near winter solstice, whercas the full moon 14 days later will be in 
major northern position. 


. Malville (2008), p. 99. 
2. 
13. 
14. 
15. 
16. 
17. 
18. 


Judge (1990), p. 36, Malville and Malville (2001), pp. 339-340. 

Malville (2008), p.129. 

Malville (2008), p. 118. 

Williamson et al. (1977), p. 203. 

McCluskey (1993), pp. 38-39. 

Hieb (1979), p. 577. 

The 'kachina cult” is defined by masking, where celebrants of religious/ceremonial performances wear 
masks which disguise their secular identity and serve the purpose of identifying the wearer with a tran- 
scendent spirit world. 'The masks are not personal property, but correctiy belong to the kiva or clan-house 
of their ceremonial association. Masked imagery does not appcar in Ancestral Puebloan rock art, ceramics 
or wall paintings until the start of 14th century CE after the abandonment of the San Juan River commu- 
nities, presumabiy because of drought in the late 13th century. With the arrival of the kachina cult there is 
a profound change in architecture and settlement patterns, which suggests there may be a discontinuity in 
ceremonial observances as well. 'The typical round kiva of the Chacoan horizon is replaced by a rectangular 
kiva, and in the new aggregated communities walled plazas become the site of communal festivities. How- 
ever, contemporary Pueblo citizens often claim that their ceremonial life, even with kachina cult member- 
ship, is closely parallel to their ancestors' at the time of the Chacoan fluorescence. In fact, the original 
ceremonics may have their continuation in the un-masked festivals, such as Flute-Antelope dances during 
the summer. The arrival of the Kachina Cult is admirably documented by Adams (1991). 

Parsons (1936), p. 159, Ellis (1982), p. 64. 

Hopi Dictionary (1998), p. 264. 

Ellis (1975), p. 65. 

McCluskey (1982), p. 44, guoting Stephen (1894). 

Frigout, (1979), p. 564. 

Earl and Kenard (1971), p. 7. 

Hopi Dictionary (1998), p. 833. 

Parsons (1936), p. 136. 

Ellis (1975), p. 64. 

Parsons (1936), pp. XXXIX—XL. 

Ellis (1975), p. 65. 

Geertz (1987), p.207. 
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31. Hopi Dictionary (1998), p. 833. 
32. Frigout (1987), p. 567. 

33. Hopi Dictionary (1998), p. 265. 
34. Patterson (1994), p. 135. 

35. McCluskey (1982), p. 52. 

36. Judge (1990), pp. 35-36. 

37. Vivian et al. (1978), pp.37-58. 

38. Frigout (1979), pp. 567-568. 

39. Malville and Judge (1993), pp. 4-5. 
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Adjusting Calculations to the Ideal in the Chinese and Japanese Calendars 


Susan Isumura 


The Chinese calendar has a history of well over three thousand years, and given the extent 
of China, has probably been used by more people over a wider arca than any other lunar 
calendar. Though the Gregorian calendar has been used officially since 1912, people are 
still familiar with the lunar calendar, and it is used for public and private festivals, including 
New Year.' As the Chinese calendar is lunisolar, it has to deal with some of the same issues 
as other lunisolar calendars, but its use of year-internal intercalary months and formal cal- 
endar procedures gives it some problems of its own. 

The carliest Chinese dates we have are from the famous Shang (Yin) oracle bones dating 
from the late 2nd millennium BC. Not much is certain about how the calendar worked,? 
but some characteristics have continued down even to the present day. One is that months 
are named by numbers;? another is that days can be designated usinga sexagenary cycle that 
continualİy repeats without regard to the starts of months, years, or anything else.* 

The calendar developed over succeeding centuries, and versions of the carly classical 
calendar were probabiy being used by around the middle of the 4th century BC, the “War- 
ring States” period.” 


Structure of the Classical Calendar 


The first thing to note about the classical calendar is that it is calculated. Most of the of- 
ficial calendar procedures since 104 BC have been preserved. A procedure give constants 
such as the length of the solar year as well as instructions for calculating the new moons 
and solar terms for any given year. Although creating a procedure involves observation, 
using the procedure itself involves only mathematics.“ The procedures were revised from 
time to time, and since 104 BC there have been almost fifty different official calendars.” 

The calendar is lunisolar: that is, while the start of the month is determined by the 
phase of the moon, the start of the year is determined with reference to the solar year, i.e. 
the seasons. 


Lunar Aspect 


In the classical calendar, the new moon is the conjunction with the sun (sbx0 A), not the 
crescent moon. 

The day is reckoned from midnight to midnight at the time of the capital city, and in 
principle, the first day of the month is that in which the new moon occurs.* For example, 
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FIGURE 1. Calendar for Jiaging 18-19 (1813—14) from Ointianjian (1799). In 1811 it was 


decided to change the intercalary month for those years in order that certain festivals should 


fall in their proper months. The owner of this copy made the necessary alterations with a 
brush. (See fig. 3) Used by permission of the Kyoto University Humanities Library. 


February 1, 2010, the final day of the Living the Lunar Calendar Conference, was in the 
12th month of the Chinese calendar. As the previous new moon was the afternoon of Janu- 
ary 15 Beijing time, the 12th month started at the previous midnight, and February 1 was 
the 18th day of the 12th month. The next new moon (New Year's Day) was the morning of 
February 14th, so the 12th month ended February 13th; it was a 30-day month. 

Of course, as in most lunar calendars, months are cither 29 or 30 days long. No other 
lengths are allowed, even if month starts are artificialiy altered as we shall see later, and this 
rule seems to be absolute. 


Solar Aspect: Intercalary Months 


As a lunisolar calendar, the Chinese calendar has both 12- and 13-month years. Refer- 
ences to a thirteenth month can be found in the Shang bone-oracles and in inscriptions 
for several centuries afterwards. However around the 7th century BC, intercalary months 
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H ) start to appear during the year. ? 


Year-internal intercalary months are determined using a system of twenty-four solar 
terms (jiegi Bi SA), points spread out evenly throughout the solar year that had been 
established to get a reckoning that was seasonally more accurate than the lunar calendar.” 
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FIGURE 2. Intercalary months. The months are blocked off by thick lines; the central 
terms are marked by thin lines. Xc refers to the Xth-month central term. The central terms 
get later and later with respect to the month starts until there is a month with no cen- 


tral term, in this case the month after the 3rd month of 1678, which is made intercalary. 


'Iwelve of these solar terms, including the solstices and eguinoxes, are called central (or 
principal) solar terms (2h0xggi FİK)! These central terms are associated with months, 
and the designation of the month is determined by the central term that occurs in it.? For 
example, as one can see by figure 2, the first month is that in which the Ist-month central 
term (İc) occurs, and the tenth month is that in which the 10th-month central term (10c) 
occurs, and so forth, though the central terms can occur anywhere in the month from 
the first day to the last. Thus, using the central terms you have an ideal situation—twelve 
months tethered to twelve points distributed evenly throughout the solar year. 

But of course, reality is not ideal and you need intercalary months. Since there are 12 
central terms in the solar year, most central terms are 30 or 31 days apart, while the months 
are only 29 or 30 days long. Thus, central terms tend to occur later and later in the month, 
and every 33 months or so, there will be a month without a central term— such as the 
month following the 3rd month of 1678 in figure 2—and this month is designated the 
intercalary month of the previous month. In this case it is the intercalary 3rd month (144 
sanyue İs — Fİ ), but intercalary months can occur after any month of the year. 

Which of the central terms is the first-month term has varied over the centuries from 
the central term before the winter solstice to the second central term after it, but at least 
since 104 BC, it has almost always been the second central term after the solstice. This 
means that in principle New Years Day is the new moon closest to the traditional start of 
spring, which is half way between the winter solstice and the spring eguinox. It also means 
that the important winter solstice is the 1 Ith-month central term, a fact that will come up 
repcatediy in this paper. 


Procedures 


A general outline of the procedures for calculating the calendar is the following:!* The 
procedure gives constants such as the year length, average month length, and a starting 
year.” First, by means of remainder mathematics, find the cyclic date and the time of day of 
the winter solstice (d072hi < #) and of the mean conjunction immediately preceding it. 
From those, calculate the cyclic dates and times of the mean conjunctions and mcan solar 


terms for the following year. 
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Figure 3. Calendar for Kangshi 16 and 17 (1677-78) in Ointianjian (1787). The months are 
listed from right to left. Kangshi 17 has an intercalary 3rd month (Eİ — H; note that it does 


not have a central term. 


If the procedure uses the true conjunction, for each month adjust the time of the mean 
conjunction by calculating a solar and a lunar adjustment using tables and calculations. 
The solar adjustment is based on the position of the sun in its cycle from perihelion (< 
the winter solstice in most calendars) to perihelion, and the lunar adjustment is based on 
the position of the moon in its cycle from perigee to perigee. Add these two figures to the 
mean conjunction to get the time of the true conjunction. 

Finally, from the cyclic dates of the conjunctions and central terms, determine the 
length of each month of the year and the position of any intercalary month. 

Procedures also came to predict eclipses and the positions of the planets. Furthermore, 
divination matters such as auspicious and inauspicious days for various activities were usu- 


ally included. 
History of Calendar Changes 


The above is the fundamental structure of the classical calendar, but details have changed 
throughout history. 


Buarter-day Calendars 


The carliest classical calendars were the guarter-day calendars (shfen 5 VUZME), so called 
because their solar year was exactly 365 and one-guarter days long. Although they varied 
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among themselves as to the exact time of the winter solstice or the new moon!“ or which 
month started the year, their principles were the same. They were very regular calendars. 
However, as the calendar procedures were changed to better reflect astronomical reality, 
irregularities appeared and some even caused trouble with rituals. In this paper I will briefiy 
discuss three of these changes so as to give a clearer understanding of how the calendar 
worked. 


Solar and Lunar Constants 


However, first I will mention the most important constants of the procedures, the lengths 
of the average lunation and of the solar year.” With few exceptions, from AD 510 on, the 
average lunation was calculated as 29. 53059 days. The solar year was more variable. The 
first procedure to change the guarter-day calendar, the 104 BC Taichu calendar AXE, 
put the length of the solar year at 365 385/1539 days . After that, they changed the length 
ofsolar year with each procedure, if even by a few seconds. 

Thelength of the year was measured from winter solstice to winter solstice, and the mo- 
ment of the solstice was traditionally determined by measuring the length of shadows cast 
by a gnomon (pole). When the great Shoushi calendar İ#ZİFİE of 1281 was established, 
much work was put into making the huge gnomon and viewing its shadow.'*'The calendar 


used the year length 365.2425 days. 
From Mean to True Conjunction 


Now, the guarter-day calendar determined the start of the month using the mean conjunc- 
tion, and one lunation was calculated as 29 499/940 (29.53085) days.!? Therefore short 
and long months, that is 29- and 30-day months, alternated, except that every 15th or 17th 
month as calculations reguired there would be two long months in a row—the extra long 
month was not put off to a certain month of the year. The exact length of the lunation 
changed with the procedure, but the principle long remained the same. The irregularity 
of the lunar orbit was known by 52 BC, and from the AD 237 Jingchu calendar #W))/£ 
the true conjunction was calculated for predicting eclipses, but the start of the calendar 
month was still determined by the average conjunction.” However, during the prepara- 
tions for the Yuanjia calendar 7U##Jf of AD 445, it was proposed that months should 
start on the day of the true conjunction so that solar eclipses would always occur on the 
first day of the month. This proposal was rejected because it was known that with true 
conjunction there could be three long or two short months in a row, and while there were 
precedents for eclipses on the last or second day of the month, three long months in a row 
was too radical. At the start of the Tang period, the 619 Wuyin calendar JK FAJE finaliy 
used months based on the true conjunction, the makers accepting that there could be three 
long or short months in a row. However, in previous century the irregularity of the sun's 
movement around the ecliptic had been discovered, and this was used in computing the 
true conjunction for the Wuyin calendar. Thus twenty-six years later the new procedure 
calculated /0xr long months in a row. This was terrible! They immediately returned to us- 
ing mean conjunction. In 665, they adopted the Linde calendar fk fEJE$, which did use true 
conjunction, but the calendars were changed every few decades, and they mostly managed 
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FIGURE 4. Avoiding 4 long months in a row in 964. 29d or 30d is the number of days in the 


month; Xc is the Xth central term. Resulting changes are underlined. 


to avoid four long months until the 1281 Shoushi calendar, which placed astronomical 
accuracy above ideals.? 

Now let us go to Japan. Unlike most other countries of East and South-cast Asia, Japan 
never used the calendars calculated by the Chinese astronomical bureau, but rather adopt- 
ed or adapted Chinese procedures at various times and did its own calculations. During the 
Tang period, the heyday of its borrowing from China, it successively adopted four Chinese 
calendar procedures, but at the end of the 9th century, official contact with China ccased, 
and Japan continued to use the 822 Xuanming (Jp. Senmyö) calendar HHHJE, which it 
had adopted in 862, for over 800 years.” 

Now, for the year 964 this procedure calculated that the 9th through the 12th months 
were all long months, making four long months in a row (figure 4a).'The Japanese knew 
the Chinese classics well, so naturally this seguence was unacceptable to them, as it had 
been to the Chinese three centuries before.?* However, by now they could hardiy go back 
to average conjunction, so they simply started the Ist month of 965 one day early, making 
italong month of 30 days, and of course automatically making 12th month of 964 short, 
so there were only three long months in a row (figure 4b). This situation occurred an- 
other four times between 1018 and 1088, and each time cither the first or the last month 
was made short.” Three centuries later in 1495 the procedure again calculated four long 
months, but by that time the Calendar Department had given up on changes to the calcula- 
tions (except for the regular new-moon advancement, sce note 8) and nothing was done. 

These were simple changes, but the next ones I discuss get rather more complicated. 


Breaking the Metonic Cycle 


The Metonic cycle, the observation that 19 solar years are (almost) exactly egual to 235 
months (i.e., 19 years x 12 regular months plus 7 intercalary months), played a major role 
in the development of lunisolar calendars. Though the evidence is much less secure in 
China than in Mesopotamia, it appears that in China, like in Mesopotamia, most 19-year 
cycles had close to 7 intercalary months at least from the end of the 8th century BC.” 
'The guarter-day calendar and its successors formally incorporated the cycle (2hang #£) 
into their procedures: the mean month length and length of the solar year were kept in 
the ratio 235 months — 19 years. This meant that the intercalary months in the cycle were 
cither constant or oscillated between two neighboring months. The winter solstice was the 
calendrical start of the solar year, and the calendar was constructed so that the moment of 
the solstice coincided exactly with the moment of the (mean) new moon every nineteen 
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FIGURE 5. When the new moon is before the solstice. 


years.” This day of the new-moon solstice was considered important as the beginning of 
the cycle, and had rituals associated with it. 

However, the Metonic ratio is not completely accurate, and in the Sth and 6th centuries 
AD, it was given up so that a more accurate length could be used for the solar year.” This 
meant the new moon and the winter solstice might even occur on different days at the start 
of the cycle, and the later introduction of starting months on the true conjunction added 
yet another variable. But the cycle was so important that a commentary written soon after 
the break from the cycle stated that if necessary the starts of even several months should be 
altered to match the cycle.” 

Now, during the Tang period (7th through 9th centuries) Japan was absorbing Chinese 
culture with all its ability.” In 784 the new moon occurred on the day of the winter solstice, 
so following the Chinese model, the court celebrated this felicitous day by celebrations 
and a rice-tax remission in the capital area, and made it one of the standard court rituals, 
the New-Moon Winter Solstice (Saku/an Töji HH. X #).! Fortunately for the Japanese 
Calendar Department, for several cycles, the new-moon solstice occurred regularly every 
19 years. However, in 860, the new moon was calculated to occur the day before the win- 
ter solstice (the 1 Ith central term), not on it (figure Sa). This was brought to the courts 
attention a week before the solstice, and there was a big discussion. The calendrist ex- 
plained that the new moon started before the solstice that year because of the “irregularity 
in the moon speed... besides the fluctuation in the sun's movement, et cetera” As there was 
nothing in the procedures about changing calculations to bring about a felicitous day, he 
had left the new moon before the solstice, but the court had the authority to change the 
calendar. Chinese precedents were cited, including the Chinese commentary mentioned 
above. The emperor was assured that a change would not distort the following seasons or 
the lunar cycle, so it was agreed to start the Ilth month one day later, and they now had 
the new-moon solstice (figure Sb). 

The starts of the next three cycles were normal, but 936 had the opposite problem— 
the new moon was the day after the solstice, so the solstice (1 1c) was on the last day of 
the eleventh month instead of on the first (figure Ga). 'The Calendar Department realized 
it was the start of the cycle, but apparently could not figure out how to move the solstice 
to the beginning of the month, so they did not have the ritual that year.” However, 114 
years later when the situation reoccurred, they were prepared! They moved the start of 
the intercalary 11th month one day earlier to the day of the winter solstice, making it the 
new-moon solstice (figure 6b—c). Since the winter solstice, i.e., the 1 Ith central term, was 
now in a different month, the months changed names. The former 11th month now had 
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FIGURE 6. New moon after the solstice. In 936 they left it as is, but in 1050 they started the 


month carlier in the Ilth and 12th months. 


no central term and became the intercalary 10th month, while the former intercalary 11th 
month now had the winter solstice and so became the 11th month, and its first day was 
the new-moon solstice. However, the new 11th month now had 31 days, which was utteriy 
impermissible. 'Therefore they started the 12th month one day carlier, so the 11th month 
had only 30 days, and they had thcir calendar (fig. 6d). 

But, since the calendar was no longer calculated by the cycle, the new moon was getting 
later with respect to the solstice by an average of about 1 hour a cycle,** and the calendar 
had to be altered more and more often.” Most cycles it was sufficient to start the Ilth 
month one day early, as in figure 6b to 6c, but in 1449, the lengths of as many as three other 
months also had to be adjusted. 

But there were even more complex problems.” In 1202, the solstice was on the last 
day of the month (figure 7a), but if they moved the new moon carlier to the solstice, they 
would get 28-day and 31-day months (figure 7b), so they would have to move the begin- 
nings of the intercalary 10th month and the 12th months also (figure 7c), and as a result, 
the 11th month through the 2nd month would be all long, i.e., there would be four long 
months in a row, which as we saw above was unacceptable. So instead, they simply moved 
the winter solstice later by an hour into the next month (figure 7d—e), so the month names 
came out right, and the lengths of the months were unchanged and presented no problem. 
However, moving solar terms was almost unprecedented, so when the same problem arose 
in 1316 (though this time they had to move the month start by two days), they moved the 
month start to the solstice (figure 8a-b), changed three more months to get 29- or 30- 
day months (figure 8c), then shortened the end of the 2nd month to avoid the four long 
months (figure 8d), the same technigue they had used in 964 (figure 4). They did the same 
thingin 1335 and 1373. 

In 1430 the new moon and solstice were again two days apart. 

Finally they gave up. In 1487 the solstice was left at the end of the 11th month, and 
the new-moon-solstice ritual was not carried out. (As noted above, soon after this in 1495 
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FIGURE 7. The new-moon solstice and the 4 long months problem. In 1202 if they moved the new 
moon to the solstice, they would end up with four long months, so they moved the solstice to the 


new moon instead. 
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FIGURE 8. The new-moon solstice and 4 long months problem. In 1316 after moving the new moon 
to the solstice and making the necessary changes, there were 4 long months in a row (<), so the start 


of the 3rd month was altered also. 


they did not make the change to avoid four long months cither.) From then on until the 
Meiji Restoration (1868) with one exception, the festival was celebrated whenever the new 
moon fell naturaliy on the winter solstice, regardless of the 19-year cycle. The last time was 


in 1786.57 
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From Mean Solar Terms to True Solar Terms 


The third change 1 will discuss is that from n using mean solar terms (pi7gi TİR or henggi 
İZL) to using true solar terms (dinggi 5E $Â or shigi ESR). 

At the time the guarter-day calendars were developed it was assumed that the sun 
moved at an even speed around the ecliptic, and the solar terms were calculated by divid- 
ing the year into egual parts by time, starting with the moment of the winter solstice (mean 
solar terms). However, in the 6th century AD it was discovered that the sun's speed was 
uneven, so the summer solstice central term was not exact, and the eguinox terms were 
almost two days off. This knowledge was used for computing astronomical phenomena as 
conjunctions and eclipses, but mean solar terms continucd to be used for the solar terms 
published in the calendars and used for determining intercalary months. The rule for in- 
tercalary months was this: make months without central terms intercalary. With mean 
solar terms, the twelve central terms are approximately 30.44 days apart, that is 30 or 31 
calendar days apart. As months have only 29 or 30 days, there can not be two central terms 
in one month, and so there is no problem with naming months by the central terms as the 
intercalary rule states. 

However, in 1645, the beginning of the Oing dynasty, the western-influenced Shixian 
calendar İF RKJEİ started using the present method of true solar terms, in which central 
terms occur when the sun has moved 309 along the ecliptic, like the western signs of the 
zodiac. This means central terms can be anywhere from 29 to 32 calendar days apart, and 
near the time of the carth's perihelion, now shortly after the winter solstice, there are years 
in the Metonic cycle when the new moons occur very close to the central terms for several 
months in a row, and the interrelationship can become complex (figure 9). Since some 
central terms are 29 days apart, it is even possible for two central terms to occur in one 
30-day month. This presents a problem with naming months—if there are two central 
terms in the month, which term is the month named after? This problem is rare, but it is 
not just theoretical: the long-term Chinese calendars from the Oing period (1644-1912) 
include twelve periods with months that have two central terms, some of which are shown 
in figure 10. In the figure, the first column shows months with letter names (the 4 month 
would be the winter-solstice month of the previous year; the z month, the winter-solstice 
month two years after the g month); the next column gives the central terms that occur in 
that month, and the shaded terms are those of the cardinal terms (solstices and eguinoxes), 
the Seth, 8th, Ilth, and 2nd central terms; the third column gives the name of the month, 
and the shaded months are the cardinal months, that is those associated with the cardinal 
terms, the Sth, 8th, 1 Ith, and 2nd months. 

The year 1678 is an ordinary intercalary year—the central terms and month names all 
agree, with the one month without a central term being an intercalary month. However, in 
1813-14 month /contains both the 9th- and 10th-month terms, and £ and g both have no 
central term. The period of 2033-34 even has two months with double central terms, and 
three months without a central term. How do you name months in cases like these? 

Note that in such cases there are thirteen months from one Sth-month term to the 
next, so just one extra month in the period. This is because mathematically a month with 
two central terms must be both preceded and followed within a few months by a month 
without a central term, so there is one more non-central-term month than double-central- 
term month. Therefore if one wants the calendar to have all twelve months, one must 
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FIGURE 9. Mean central terms (thin lines above) and true central terms (thin lines below) for 
1642-43. Note that the true solar terms stay within one day, before or after, of the month start 
(ehick lines) from the 8th month to the 2nd month. 
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FIGURE 10. The problem with true solar terms. How do you name the months here? 


designate just one of the thirteen months as the intercalary month and number the other 
months in order, ignoring the central terms.” The guestion then is which one of the two 
or three non-central-term months will be the intercalary month. 

Consciousness of this problem has waxed and waned, but there have been several meth- 
ods for deciding the intercalary month for true solar terms.* 


The Natural Rule 


A double-central-term month is always preceded by non-central-term month. Therefore 
a calendrist who was used to the old rule for mean solar terms, would naturally make this 
first non-central-terms month the intercalary month as always, and continue numbering 
the following months in order. So when he came to a double-central-term month he would 
have to name the month by the first of the two central terms, then continue numbering 
in order, even when terms and months did not match, through the next non-central-term 
month, after which the central terms and month names would match again. In other words, 
the intercalary month is the first non-central-term month. 1 call this the natural rule. The 
N(atural) columns of figure 11 show how the months of various years would be numbered 
using this method. 
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Figure 11. Calendars resulting from various placements of the intercalary month. N columns 
give the natural solution; S columns, the solution by the 1684 rule of the Shixian calendar. (S) 


follows the Shixin principle, but not the 1684 rule. 


The Shixian Principle 


Astronomically there is no trouble with the natural method. However, note that with the 
natural method in four years—1642,* 1813, 1965, 2033—the winter solstice is in the 
10th month. We have seen above how important the winter solstice was, and at times hav- 
ing the solstice in the 1 Ith month was considered part of the Shixian calendar. I shall call 
this the Shixian principle. In just those cases where the natural rule would cause the solstice 
to be in the 10th month, a non-central-term month affer 4he solstice is made intercalary in- 
stead.” The S(hixian) and (S) columns in figure 11 show how the months of various years 
would be numbered under this principle. But as the natural rule and the Shixian principle 
give the same result in most cases, it is only in the four years mentioned above that we can 
tell by looking at the calendar whether the Shixian principle was used or not. 

The Shixian principle was incorporated into the Shixian calendar procedure of 1684, 
which contains a provision for determining the intercalary month. It gives a precise condi- 
tion which insures that the solstice is in the same month under all circumstances: “ if two 
winter solstices are thirteen months apart, the first month without a central term is desig- 
nated intercalary.” (Because there are only 12 central terms, if there are thirteen months, 
at least one of the months does not have a central term.) 'The final clause goes beyond the 
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“1leh-month solstice” reguirement in specifying that it is the first non-central-term month 
after the solstice that is intercalary. This rule is possible and unambiguous in all cases. The 
provision only specifies which months are to be made intercalary, but if the winter solstices 
are twelve months apart, there of course can be no intercalary month, and months are num- 
bered in order, without regard to central terms. If there is anon-central-term month among 
the twelve months, there is also a double-central-term month to cancel it out.“ Of course 
in non-leap years or ordinary leap years like 1676—77 the rule gives the traditional result. 
This 1684 rule seems to have been forgotten sometime in the 18th century, however.” 


The Fortunes of the Shixian Principle 


The Shixian calendar was first calculated using a 1635 book on western astronomical cal- 
culation methods, the Chongzhen Lishu 5X18İEEE (or the Xiyang Xinfa Lishu VAPE 
İZİ) (Xu and Li (1635). There was of course opposition to this “western calendar”, 
some of which focused on its use of true solar terms, but except for a short interruption, the 
Shixian calendar was used officially until 1912, and its method of determining months and 
month names continues in the modern “Chinese lunar calendar” 

The Chongzhen Lishu does not discuss the problems truw solar terms cause for the 
naming of intercalary months.” However, a 200-year calendar was made around 1662” 
and there was a double-central-term month in 1669, so the problem was recognized and 
provision was made for it in the 1684 procedure. 

But in the next three centuries consciousness of the problem came and went. The 1722 
revision of the Chongzben Lishu, the Lixiang Kancheng İS & BK, does not bring up the 
problem, and mentions the old mean-solar-term rule in passing.” It is perhaps not sur- 
prising that the long-term calendar made in 1727 did not use the Shixian principle—the 
winter solstice of 18 13 is in the 10th month as with the natural method.” The 1741 long- 
term calendar calculated the calendars, or at least those for years after 1736, afresh, but it 

used the natural method for both 1642-43 and 1813—14; the intercalary months are in 
months / and £ of figure 11 respectively. The 1742 procedure, the Lixjiang Kancheng 
Houbian | 5 & # pX1 4, apparently did not discuss the problem.” 

However, by 1799 they had cither remembered or recreated the Shixian principle, for 
the long-term calendar published that year was extended to 1995, and for 1965-66 the 
non-central-term month after the solstice was made intercalary (month r, not month £), 
so the solstice was in the 1 Ith month. But, for the years before 1936 they reused the carlier 
printing blocks, just changing the year name when necessary, and 1642-43 and 1813-14 
were left unchanged.” So in 1811 the Astronomical Bureau (g/n?ianjian #XK RX) was 
shocked to find that in 1813 the solstice would be in the tenth month for the first time 
ever.” The Bureau clearly did not understand what was going on, as in an effort to dis- 
cover the cause of the problem it looked at previous years with intercalary 8th months, not 
those with double-central-term months, but the calendar could not be left as it was, and 
the Bureau realized it could solve the problem by changing the intercalary month from 
the non-central-term month £ to the next, month g. Now the calendars would conform 
to the Shixian calendar for the next two hundred years.” Figure 1 shows how one person 
marked the change with a brush in his copy of the 1799 long-term calendar—the names 
of the months from intercalary 8 (İİ /LA ) to the 2nd month (—- H) of the next year are 
changed, and the information about the solar terms is copied from the last month of 1813 
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to the head column of 1814. This corrected version of 1813—14 was the one actually used, 
and it appcars in the long-term calendars of 1824 and 1851. 

Thelong-term calendar of 1851 cut new printing blocks for 1965-66, recalculating the 
times of the solar terms and correctinga misprint in the carlier editions (6 long months in a 
row!); but itleft the solstice in the 11th month. Furthermore it used the Shixian principle, 
not the natural rule, for 2033, making month of figure 11 intercalary. 

However, it seems that after that the Shixian principle was forgotten again. When the 
printing blocks were recut for the 1880 edition (ora previous edition), the solstice was put 
back in the 10th month of 1813.“ Not only was this against the Shixian principle, it was 
unhistorical! In 1900 Xi and Wang carefully explained the calendrical issue involved in 
the change of 1813—14: the method used in 1727 (the natural method) was in accordance 
with calendar principals, but at the time of the change the Astronomical Bureau apparentiy 
gave the priority to the importance of the Ilth month in calendrical theory. Though Xi 
and Wang praise the solution as matching up the central terms and months, they do not say 
the 1727 calendar was wrong.” Perhaps a low point in the understanding of the problem 
was the description of the calendar procedures written by an official of the Astronomical 
Bureau in the last days of the Oing dynasty: it just states “make non-central-term months 
intercalary”“© (Of course, between 1870 and 1984 there were no double-central-term 
months in China, so he had never had to deal with them.) The 200-year calendar of 1959 
did not include any years in which one could distinguish the natural and Shixian rules.“ 

However, the solution to the problem of intercalary months in the true-solar-term cal- 
endar has come back to its starting point. The long-term calendar of 1984 put out by the 
Chinese Purple Mountain Observatory has the winter solstice in the 1 1th month for 2033; 
Liu Baolin, who was involved in its publication, gives a rule for intercalary months that is 
essentialiy the same as that of the first rule of 1684. 


The Cardinal-Terms Rule 


Let us go back to 1813-14. As mentioned above, in 1811 the Astronomical Bureau was 
concerned with the winter solstice, but that was not its only concern. Some of the most 
important court rituals of the Oing period were those on the days of the winter and sum- 
mer solstices (/420 XİB#t), and those honoring Confucius in the months of the spring and 
autumn eguinoxes (Shangding E. |). However, as mentioned above, the 1799 long-term 
calendar used the natural rule for those years, so both the winter and spring festivals would 
be in the wrong months (sce figure 11).63 

The Shixian principle reguires that the winter solstice always be in the I1lth month, 
but its effect on the other cardinal terms is merely coincidental and is usualIy null. How- 
ever, even though it was not part of the Shixian principle, Astronomical Bureau from its 
concem with the spring eguinox and with the festivals, clearly also wanted all four cardinal 
terms be in the months named for them. It seems, though, that this condition was remem- 
bered even less that the Shixian principle. Though Xi and Wang say the Bureau probably 
was concerned with the winter solstice of 1813, they say nothing in particular about the 
spring eguinox.“i 

In Japan, the Astronomy Office (#enmon-kata KK Xİ3) used the Chinese Lixiang 
Kawcheng Houbian and western books on astronomy when creating the Kansci calendar 
TEE of 1798, but that calendar used mean solar terms as carlier Japanese calendars had 
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Japan 1851-52 
Natural Shixian Cardinal Terms 
(1684) 
term name term name term name 


FIGURE 12. Three possibilitics for the intercalary month for Japan in 1851-52. Japan used the 


cardinal-terms method. 


done. However, around that time the authors of the calendar were asked how to deal with 
double central terms under a true-solar-term calendar, and one (naturally) suggested the 
natural rule—make the first non-central-term month intercalary.9 Apparently the prob- 
lem was not given thought, however, for even though the next calendar, the 1844 Tenpö 
calendar Kİİ did use true solar terms, the procedure simply repeated the old rule that 
non-central-term months were intercalary.“9 However, a supplement to this procedure a 
few years later did explain the problem and established a rule.“ The Astronomy Office 
looked at the annual Chinese calendars (the long-term calendars were apparently not avail- 
able), and discovered that the natural method had been followed for 1775 and 1832 (for 
the latter see figure 11), which meant the winter solstice, the most important of the cardi- 
nal terms to the ancient sages, occurred in the 1 Ith month. However in 1813, the second 
non-central term month was chosen, which made the winter solstice and spring eguinox 
be in their own months. Thus, the four cardinal terms occurred in their corresponding 
months, in accordance with the intent of the ancient emperors who had determined the 
constellations for the four cardinal terms.“* Accordingly, the rule given in the supplement 
is that if there are two central terms in a month, there will be a non-central-term month 
before and after it, and the intercalary month shall be chosen so that the two solstices and 
the two eguinoxes will be in their corresponding months.“ 

Shortly afterwards, for 1851-52, the Tenpö procedure calculated two double-central- 
terms months, so there were three candidates for the intercalary month. Looking at figure 
12, one can see that if the first non-central-term month was chosen (the natural method), 
the winter solstice would be in the wrong month, and if the second one was chosen (the 
first one after the solstice in accordance with the 1684 Shixian rule) the spring eguinox 
would be wrong. In accordance with the cardinal-terms rule they chose the third non- 
central-term month as the intercalary month, and all four cardinal terms matched their 
months. (The Chinese Astronomical Bureau undoubtediy would have made the same 
choice if faced with this calendar in 1811.) 

Anticipating criticism of the novelty of non-intercalary non-central-term months, the 
heir to the head of the Astronomy Office, Shibukawa Suketaka, launched a strong de- 
fense of the decision to use true solar terms: Calendrists are to follow the intentions of 
the sage-emperors, and match the calendar to the motions of the heavens. These ancients 
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Cardinal-terms Problems 
term term 

1851)g 
(Ghina)| | &cl 


Figure 13. In these years a good calendar using the cardinal-terms method is impossible. 


established intercalary months in order to preserve the four seasons and determined the 
stars that mark the cardinal terms. If they reappeared now, they surely would approve of the 
current calendar. Heaven has its own rules, so as knowledge changes, calendars must also, 
as for example, the change from using the mean conjunction to using the true conjunction 
to determine months. Since now we understand the movement of the sun, it is in accor- 
dance with the intentions of the ancient sages that we match the calendar to the heavens 
and use real solar terms, even if we have to occasionally change the rule for intercalary 
months.” Shibukawa also pointed out that the winter solstice was the most important, and 
one should give preference to putting that in the 11th month.”! However this caution was 
not in the supplement. 

In 1873 the Gregorian calendar was adopted, but alunisolar calendar, called the Kyüreki 
IHİS (“old calendar”) has continued to be published; it follows the structure of the Tenpö 
calendar but uses modern astronomical methods to determine the new moons and solar 
terms. Hirayama's 1912 summary of the structure included the rule that the winter solstice 
be in the Ilth month, the spring eguinox be in the 2nd month, and similarly for summer 
and autumn.” This is essentially a restatement of the rule in the Tenpö calendar supple- 
ment. Almost anyone who discusses the intercalary months of the Tenpö or the Kyüreki 
calendar guotes Hirayama.”? Accordingly, in 1965-66 the intercalary month was placed 
after the 3rd month of 1966, not after the 8th month of 1965, and the solstice was in the 
Ilth month (see figure 11). 


The Problem of he Cardinal-Terms Rule 


However, it turns out that the cardinal-terms rule, being based on ideals and not astronomy, 
will not always work, because there are rare cases in which there is only one month between 
a solstice and eguinox, while numbering reguires at least two. Figure 13 shows such cases. 
In China, it was impossible to have both the winter solstice and the spring eguinox in their 
proper months in 1852 as Shibukawa had realized (sce note 68).* In Japan, the rule for 
the Kyüreki calendar will cause a problem in 2033, since it will be impossible both to have 
the autumn eguinox in the 8th month and to have the winter solstice in the 11th month. 
There has been some discussion as to whether to give priority to the eguinox or the solstice, 
ie., the N or the S column of figure 11. There is no longer an official body deciding the 
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old calendar in Japan, but opinion seems to be leaning towards having the winter solstice 
in the Ilth month.” But which ever they choose, it will have to be accepted that here too, 
an ideal lunisolar calendar is unobtainable. 


Notes 


an 


Japan adopted the Gregorian calendar suddenly in 1873. (In fact, there was so little preparation that the 
law stated there should be a leap day every four years! This was corrected in 1898, just in time for 1900; 
see Hirose (1978), pp. 96, 102.) The lunar calendar was long strong in rural areas, but with the increasing 
urbanization of the whole country, the solar calendar was used in almost all circumstances by the 1970's 
(Okada (1974), pp. 107-108, 123). Most people now have only the vaguest idea of the old calendar. Most 
festivals and commemorations, including New Year, were simply moved to the corresponding date in the 
new calendar, though some were moved to just one solar month later. 

“The general picture that emerges (from the Shang oracles| is ofa calendrical system that was evolving from 
observation and description toward one that was increasingly mathematical and prescriptive” (Keightley 
(1999), p.251). 


A multitude of other month names have used as well over the centuries, but numbers have always been 


the standard. However, though “first month” (yiywe — Hİ ) is standard in the bone oracles (as in Shirakawa 
(1963), Plate 1 and p. 5), the term “proper month” (2hengyne IE H |) also appeared (Keightley (1978), 
p.1l4,n. 98), andit is this latter term that became the standard name of the month that starts the year. 


Nowadays in both Japan and China “first month” — A usually means the month of January of the western 
calendar. However, in this paper I use the English term “first month” to refer to the lunar first month. 

The 60-cycle is represented by a pair of characters, the first from a cycle of ten “stem” characters, and the 
second from a cycle of twelve “branch” characters, which were much later given animal names. The 10- and 
12-cycles change concurrentiy, so one gets (1,1) (1), (2,2) (21....(10,10) (101, (1,11) (11), (2,12) (12), (3.1) 
1131, (4.2) (14)......(9,11) (59), (10,12) (60). Eventually the 60-cycle was used to indicate years as weli, 
though nowadays often only the 12-cycle part is referred to. The 12-cycle can now also indicate direction, 
time, months, etc. Cyclic dates were often used instead of or along with the numbered days of the month, 


so we have dates such as “the 43rd cyelic day, which is in the Sth month” (wwyue bingwu H.H PP). This 


had the advantage that the date was not dependent on the vagaries of the new moon, though dates in this 
form were still used centuries after the calendar was fully calculated. Cyclic dates are used by calendrists 
as a fixed grid for constructing calendars and by historians for reconstructing calendars from historical 
documents. The cyelic date of a day is also a basic factor in determining a large number of its divinatory 
properties. 

Yabuuchi (1990), p. 6. 


However, the modern Chinese and Japanese lunar calendars, called the “farmers calendar” (40ng/i EXE) 


and the “old calendar” (kyöreki Hİ) respectively, get the solar terms and new moons from modern astro- 
nomical predictions. 

1 use the list with dates, year lengths, and average month lengths in Yabuuchi (1990), pp. 388-91. The 
year given for a procedure is the first year that it was used to calculate. Of course, some of the procedure 
changes were almost in name only, while some underwent major revisions though the name stayed the 
same. 

In practice the month did not always start on the day of the calculated new moon, however. The first day 
could be moved for various reasons, some of which will be discussed below. The most freguent reason 


was “new-moon advancement” (j/7sh40 SEMA): in certain periods, when the new moon was “late” in 
the day, the start of the month was automatically put off till the next day; see Yabuuchi (1990), p. 97; 
Hiraoka (1966), p. 341; Uchida (1992), p. 497-498. During the period of the Xuanming (Jp. Senmyö) 
calendar EE HAJE, “late” was after 6:00 p.m. 

Shima (1958), p. 505; Yabuuchi (1990), p. 278-279; Shinjö (1928), chart RAK RİANİRR after p. 315. 


. Yabuuchi (1990), p. 276-277. They were probably originally determined by stars. The meaning of “spread 


out evenİy” will be discussed in the section “From Mean Solar Terms to True Solar Terms.” 


366 
11. 


12. 


13. 


14. 


15. 


16. 
17. 
18. 
19. 


20. 
21. 
22. 


23. 


24. 


SUSAN İSUMURA 


The moments of the “true” central terms are the same as the moments the sun enters a new sign of the 
Western zodiac. 

Note that the deciding factor is the cx/endar month that the central term is in, and the calendar month, like 
the day, starts at midnight. Thus, if the central term and the new moon occur on the same day, the central 
term is in the month of that new moon, and it does not matter which occurs first. (In Japan from 1771 to 
1799 the conjunction was used as the standard instead of the calendar month, resulting in 3 cases where a 
calendar month with a central term was intercalary. However, this was criticized and finally abandoned; 
Shibukawa (1850), 154 (pp. 555-556 in reproduction); cf. Uchida (1973). 


The traditional lunar calendar of India also tethers each lunar month to the solar year, but in a different 


way. There are both solar and lunar months. The solar month is determined by the sign of the (Indian) 
zodiac the sun is in. The moments the sun enters a new sign (sak74#1//5), which mark the astronomical starts 
of the solar months, are spread out evenly and correspond to the Chinese central terms, though they are 
not the same place in the ecliptic. The lunar months are named by the solar month that they start in. 1f 
two lunar months start in the same solar month, the first one, the one without a sakr4n4i, is the intercalary 
(adhika) month, which means that an intercalary month has the same name as the following month. (Saha 
and Lahiri (1992), pp. 242, 247) On the other hand, a Chinese intercalary month has the same number as 
the preceding month. For more on the Indian calendar sce fn. 39. 

This isa generalization of the step-by-step description of the AD 822 Xuanming (Jp. Senmyö) calendar 
EH procedure in Uchida (1992), pp. 511-516. For detailed translations and discussions of some other 
calendar procedures, see Cullen (2002) for the AD 223 Oianxiang calendar Zİ (ER, which contained 
the first thorough Chinese mathematical treatment of the motion of the moon, and Sivin (2009) for the 
Mongpl-period 1281 Shoushi calendar #ZIR£İE, which was the apex of Chinese calendrical studies. 


Early calendars gave a theoretical starting year in the distant past in which the winter solstice, the new 


moon, and sometimes other factors as the moon's perigee and the “starting point” of planets, all occurred 
at midnight on cyclic day 1. The denominators of fractions of days also varied wildiy from one procedure 
to the next. However, from AD 1281 on, the starting year was close to the year the calendar was made, and 
the cyclic dates and times of the winter solstice, etc. for that year were specified. Furthermore, decimal frac- 
tions were used. 

Technically speaking, they varied by their starting year (see previous footnote). 

See the tables in Yabuuchi (1990), pp. 388-393. 

Yabuuchi (1990), pp. 289-290. 

This figure comes directly from the year length and the Metonic ratio of year-length:month-length :: 
235:19. 

Yabuuchi (1990), pp. 37, 78. 

Yabuuchi (1990), pp. 83—84, 87—88, 96-97, 144, 282; Momo (1966), p. 3; Hiraoka (1966). 

The calendars in Japan were calculated by the imperial Calendar Department (rekidö (38), but during 
the middle ages, some major temple and shrines also produced regional calendars using the same Senmyö 
procedure, though with some different traditions and calculation results. However, in 1685 the shogunate 
adopted a version of the Chinese 1281 Shoushi calendar modified for 17th-century Japan, and used the 
opportunity to take control of the content of all calendars, including the regional calendars. For a discus- 
sion of the relationship between Japanese astronomy and calendar science and Chinese and western 
science see Nakayama (1969). 

Some carlier procedures in Japan had calculated four long months, but it can not determined what was 
done in those cases (Uchida (1992), p. 496). The problem of four long months in the Senmyö calendar was 
thoroughly studied by Momo (1966); see also the tables for the individual years in Uchida (1992). Uchida 
gives the dates and times of the new moons and the solar terms as calculated by the relevant procedures in 
Japan for the years 445 to 1872 and indicates any deviations from the calculations found in the historical 
records. 

For example, in 860 it had been noted that the calendar method allowed up to three long or three short 
months in a row; Nihon Sandai Jitsuroku HİS SAK EŞEK, 4E7E2. intercalary 10.23 (vol. 1, p. 58). (Vol- 


ume and page numbers for Japanese chronicles are taken from the Kurosaka (1972) series.) 
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This is clear from the eyclic dates recorded in diaries or chronicles such as the Nihongi Ryaku H İKADĞ. 

For Mesopotamian intercalation, see Britton (2007). For China, see Shinjö (1928), pp. 230-326, espe- 
cially the chart RKRIKNİZR after p. 315. According to Shinjös reconstruction of the calendar of the 
Spring and Autumn Annals (722-479 BC), there were 7 leap years in most 19-year cycles. During the 


period, placement of the leap year became more and more regular, though even at the end of the period the 


placement of the intercalary month within the year was still rather irregular. It should be noted, however, 
that there have been many reconstructions of the 474/5 calendar over the millennia. 

Except in the Yuanjia calendar, which was constructed from the Ist-month term, not the solstice. 

In the northern dynasties this started in AD 412; and in the southern dynasties, in 510 (Yabuuchi (1990), 
pp. 82, 84, 388-392), 


The commentary was the Shangshu Baishi | ŞE EE, a commentary on the classic “Book of Documents” 


Shangshu ii written during the southern Liang dynasty (AD 502-557), which was the first southern 
dynasty not to use the cycle. It is guoted in the Nihon Sandai Jitsuroku HN (REK, GE) interca- 
lary10.23 (vol. 1, p. 58). 

The discussion of the Japanese new-moon solstice is based on the work of Momo Hiroyuki (1966), pp. 


6-14, and (1974). Some of the data for the individual years in my discussion are taken from the yearly 
tables in Uchida (1992). 

Shoku Nihongi gi AST, SEPS3.11.1 (vol2, p. 502). 

Nihon Sandai Jitsuroku HİS S(K3E$, E7E2.intercalary10.23, 25; 11.1 (vol. 1, pp. 57-58). The month 
lengths for figure 5 are taken from this passage. I followed the Japanese rendition in Takeda and Imaizumi 
(1935),p.104. 
Nihongi Ryaku HİSADIĞ, KE6.11.1—2 (vol. 3, p. 36). 


That is, one hour a cycle by the Senmyö calendar, whose solar year was about 3 minutes too long. The 


modern figure is about 2 hours per cycle. 

Similar adjustments were normally made to avoid the 8th month as the first intercalary month of the cycle 
or to keep the new-moon solstice from occurring on the 1lth year of the cycle so they would not have to 
have the ceremony at the wrong time; see Momo (1974), pp. 94-100. (The cycle desperately wanted to 
have a “hiccup” of 11 years and reset.) 

See Momo (1966), pp. 6-13. 

In 1870 the new moon fell on the day of the solstice and there was discussion about whether the festival 
should be celebrated, but it was decided that the old ritual was not suited to the modern enlightened Meiji 
government (Momo (1974), p. 97). 

The long-term calendars (wannianshu #4 “EE; lit. “10,000-year book” see Zhang (1998), p. 486) Oin- 
tianjian (1787-1851) covered portions of the years from 1624 to 2050; the 1851 edition covered all, 
There were several later editions, but the only one 1 could find was that of 1880, apparently an extract of 


the one of 1876. For a discussion of the long-term calendars, including the years they were published, see 
Liu and Stephenson (1998a), pp. 34-35. The above calendars are all identical in the years they cover with 
respect to month names, except for 1813—14; in fact, my examination of them showed that the printing 
blocks from previous editions were normally reused. 'The years in the calendars that have double-central- 
term months are these: 1642—43, 1661, 1680, 1699, 1775, 1813, 1832, 1851, 1870, 1965, 1984, and 
2033-34. Note that these are all in the same place in the 19-ycar cycle, except for the last, which has the 
11-year shift. 

Insisting on having all twelve non-intercalary months is not the only way of handing the matter. The same 
situation sometimes occurs in the Indian calendar (sce n. 13), which has been using the eguivalent of true 
central terms since about AD 1100. The calendar just follows its ordinary rules for naming; since a lunar 
month is named by the solar month it starts in, if no lunar month starts in a particular solar month, the lu- 
nar month associated with that solar month is missing (£saya “decayed”) that year. For example, even if no 
lunar month starts during the 10th solar month, the lunar month that starts during the 1 1th solar month 
is still the 1 1th lunar month: there is no 10th lunar month; Saha and Lahiri (1992), pp. 248, 250, see also 
Yano (1989). This is probably the most logical solution. However, I cannot image that the Chinese even 
considered it. 
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I was made aware of the problem of the relationship between the solutions by Suchowan (2005). In par- 
ticular he discusses 1813—14 in the long-term calendars Çintianjian (1787) and (1824) and in the 1811 
report of the Astronomy Burcau and its connection with the Japanese calendar. 

As true solar terms were not used until 1645, the calendar actually used in the years 1642-43 had no dou- 
ble central terms and so is not mentioned in discussions of the problem. However, the long-term calendars 
projected the Shixian calendar back to 1624, as can be seen by the solar-term dates, so the Shixian calendar 
for those years is still valid for investigating how double central terms were treated in the long-term calen- 
dars. 

In modern Chinese calendars as Zhongguo Kexueyuan (1959) and (1984), the year 1965 does not have a 
double central term, though it does in modern calendars of Japan, which is one time zone to the cast. 

At present this is necessary only if a double-central-term month involves the 9th or 10th central terms. As 
the perihelion is now between the 11th and 12th central terms, it does not happen often, and this is the 
reason why the natural rule and the Shixian rule match in most cases. 

The 1684 procedure is found in Zhao (1928), 754749 —7522-24 — K#R& 763-5 (in vol. 7 of the 1928 
edition). The ei rule is on # 48 > 23 — RE K 4, fol. 7. It reads: KEHAMRAM FAZ 
Pp Aile AAMİR AYNEN Fİ — GAMER RM ELTERİE İL RUZ 
BE A supplementary procedure in 1724 states that intercalary months should be determined by the 
provision of 1684; Zhao (1928), 550 —7k25 —İRFRENE6, fol.13. 


In figure 11, if the winter solstice (1 1c) is in month 77, there are thirteen months to the following solstice 


(month 2) and the intercalary month is after the solstice; if it is in month z, it has been thirteen months 
since the preceding solstice (month 4) and the intercalary month is before the solstice. 

In figure 11, if the winter solstice (11c) is in month y, there are twelve months to the following solstice 

(month 2); if itisin month 72, it has been twelve months since the preceding solstice (month 4). These 
(solar) years have no intercalary month. 

The next even indirect reference 1 have found is in Yabuuchi (1969), p. 283, who guotes Zhao (1928) 
explicitly as the solution that was found to the problem of intercalary months with true solar terms. Aware- 
ness of it cannot have been very wide. The Astronomical Bureau in 1811, Shibukawa (1850), Xi and Wang 
(1900), Hirayama (1912), and Chen (1984) do not even hint at it when they discuss the problematic 
1813-14 calendar. However, because the 1813—14 calendar was changed, all years have in fact conformed 
to the 1684 rule. 

For the early history of the Shixian calendar and opposition to it see Zhang (1998), Huang (1998), and 
Zhao (1928), 1545 —7520 — EFE akl. One strident oppeneni of the calendar was Mei Wending İf 5X Hf, 
who criticized it especially in his 1702 book Lixwe Yiwen EE | (Ouestioning Calendrical Studies). 

Xu and Li (1635). It is possible I overlooked such a discussion, but Li gives no hint of this problem when 


he discusses intercalary months in his handbook to the Chongzhen Lishu, saying only that there could be a 
one-month difference in the placement of intercalary months under the mean- and true-solar-term calen- 
dars; Li (1847), &1, fols. 13-14, section İF 
Zhang (1998), p. 486. 

Oing (1898), İK & SEX Lİ 754, fol. 90. 

See Xi and Wang (1900), 753, fols. 25—26, which states which solar terms were in which months of 1813— 
14 in the 1727 calendar; they are the same as Çintianjian (1787). The calendar ignores the 1724 reguire- 
ment that intercalary months should be set by the 1684 method (see note 44). I do not know whether the 
1727 calendar included 1642-43. 

Suchowan (2005) says the makers of Çintianjian (1787; note that the part that covered years before 1835 
was composed in 1741) apparently were concerned that the winter-solstice festival should be held in the 


Ilth month. However, the natural rule will cover all cases and explain the 10th-month solstices in 1642 
and 1813. Suchowan's statement is probably based on his mistaken belief that the 10th month of 1794 had 
no central term. 

The procedure is in Çing (1898). I could not find any discussion about the matter. The Japanese calen- 
drists made use of the Lixiang Kawcheng Houbian when making the Kansci calendar EE of 1798. For 
example, Asami and Yasuda (2000), pp. 570-574, are almost identical to Çing (1898), (fk 2 PXf2fn 15 
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4, fols. 14-35. The Japanese (mean-solar-term) intercalary month rule is given in the section just after this 
passage, but there is nothing corresponding to it in the Lixjang Kawcheng Honbian. 

The pages for 1642-43 and 1813—14 are identical in the two editions, even to the shape of the characters, 
except for the year names of the latter. 

The report is found in Liu |. (1959), 294: 4R1, SEE 16; vol. 3, pp. 10397-98. I would like to thank 


Sekiguchi Kayo for translating it as well as helping me with some other Chinese passages. This report will 


be discussed more below in the section on the cardinal-terms rule. 

As the report is also concerned about the spring eguinox, it is not clear whether the Bureau considered the 
Shixian calendar be concerned with just the winter solstice or with all four cardinal terms, or at least winter 
and spring (so Suchowan (2005)). I am inclined to think the former. The report says the calendar should 
be changed because the solstice is in the wrong month, and after that brings up the eguinox. In Çintianjian 
(1799) except for 1813, the solstice is in the 11th month for all years after the start of the Shixian calendar, 
but though the spring eguinoxes of both 1700 and 1852 are in the Ist month, there is no mention of that 
problem. Of course it could have been carelessness. 

As Çintianjian (1880) is probably an extract of the 1876 long-term calendar, it is likely the change was 
made there, though it is possible that the change goes back to the 1862 calendar. 

Xi and Wang (1900), vol. 3, fols. 25-26. The year 1900 had an intercalary 8th month, and this book was 
written to combat the idea that the Oing dynasty considered that month to be unlucky, and in particular 
the popular idea that the 1813—14 calendar had been changed to avoid it. 

I would like to thank Prof. Liu Baolin for pointing this out to me. The description, the Kezun Xiandu iğ 
SE JE of Chen Xiling PTS, is guoted in Chen Zungui (1984), vol. 3, pp. 1622, 1625 #n. 7; chapter 
Hİ ZE İZE (in the 2006 edition, vol. 2, pp. 1161, 1163 fn. 6; note that Chen's 6-volume work of 
the same name published in Taipei is a different book). Chen Zungui (1984), vol. 3, 1625 £n. 7, says that 


the old rule given by Chen Xiling was inadeguate and lists and explains the cases where non-central-term 


months were not made intercalary. However, he does not say clearly why, or even that, he has to treat 1813 
differentiy from the others. In 1813 the month with the 10th and 11th central terms was “of course” the 
Ilth month, but similarly in 1661 the month with the Ist central term was “of course” the first month. It 
scems that even at this late date understanding of the issue was not wide-sprcad. 

Zhongguo Kexueyuan (1959). Also see n. 42. 

Zhongguo Kexueyuan (1984), p. 194; Liu and Stephenson (1998a), p. 36; Liu and Stephenson (1998b). 1 
am grateful to Prof. Liu for sending me a copy of his conference paper. 

Liu, |. (1959), section 294: #481, ŞEF 16; vol. 3, pp. 1039798. 

Xi and Wang (1900), 3, fols. 25-26. Hirayama (1912), p. 510, states that a rule to deal with the problem 
of true solar terms, that is, always to keep each of the solstices and eguinoxes in their traditional months, 


was first adopted in China during the Jiaging period (1796-1820), a clear reference to 1813. He does not 


give a source, but it seems to be a standard Chinese work. 

Shibukawa (1850), 154 (p. 558 in Asami and Yasuda (2005). 

The Shinpö Rekisho #MAJEE (Record of the New Calendar Method), 2, section FE A BETA, in Asami 
and Yasuda (2000), p. 726. Two more manuscript versions in the National Astronomical Observatory Li- 
brary, the Shi7pö Rekisho #İri KN #tand the Tenpö Rekisho KİRİ, are the same here. The exact word- 
ing was used in the previous Kansci calendar of 1798 (Asami and Yasuda (2000), p. 575), and goes back to 
the Jökyö calendar A JE of 1685 (Asami and Yasuda (2000), p. 91 ). 

The Shinpö Rekihö Zokuhen PAK Gil of 1846, in Asami and Yasuda (2001), pp. 389—938. The 
discussion on intercalary months is in #4 --JUXi (pp. 453-454). 

Shibukawa (1850), 554 (p. 558-60). 

Shinpö Rekihö Zokuhen, in Asami and Yasuda (2001), p. 454. 

Shibukawa (1850), 754 (p.556-61). He is also defending against the criticisms of Mei Wending, whose 
book was published in Japan in 1803 (see note 48). 

He calculated the days of the new moons and the central terms of the Chinese calendar for 1851-1852 —be- 


cause of the time difference between Beijing and Kyoto they were not the same as the Japanese (see fig- 
ures 11 and 12) —and predicted that the Chinese would put the winter solstice in the 11th month rather 
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than put the spring eguinox in the nd month if they could not do both (Shibukawa (1850), 154 (pp 
560-61)). 

Hirayama (1912), p. 511. At that time both the standard Gregorian calendar and Kyüreki lunar calendar 
were published by the Tokyo Astronomical Observatory (now the National Astronomical Observatory), 
so he undoubtediy got the information directiy from the calendar makers there. A few years later he be- 
came head of the observatory. 

For example, see Hirose (1978), p. 27; Uchida (1992), p. 543; Nishizawa (1994), p. 403. 

China had not been able to have the spring eguinox in the 2nd month in 1700 cither. 

Nishizawa (1994) presents the winter-solstice solution in the main section and the autumn-eguinox solu- 
ton in an appendix, preferring the former because the winter solstice is the point from which the solar 
year was traditionally calculated; he also considered the Chinese 1684 rule (p. 403). Others take a similar 
approach; one calendar had the eguinox in the 8th month in its 1991 edition, but ten years later changed 
it to having the solstice in the 11th month. But, what will they do in some future millennium when the 
perihelion has changed and the choice is between the summer solstice and an eguinox? 
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Living with a Lunar Calendar in Mesopotamia and China 


John M. Steele 


Irue lunar calendars which base the beginning of the month on the observation of'a particular 
phase of the moon (generally the first sighting of the new moon crescent) are subject to an 
inherent uncertainty in the length of each month caused by unpredictable variations in 
atmospheric conditions, cloud cover, and the eyesight of the observer. These factors pre- 
vent members of a community who use a lunar calendar knowing in advance the precise 
number of days between an event in one month and a planned event in the next month. 
In addition, different observers may first see the new moon crescent on different nights 
(sometimes because of false sighting of an expected new moon, a phenomenon weli at- 
tested among historical and modern observers from many cultures),! leading to the pos- 
sibility of two individuals using calendars which are out of sync by one or more days. For 
a true lunar calendar to operate effectively within a community, therefore, it is necessary 
for there to be an agreed 'observation' of the new moon crescent, cither arising from a 
consensus of the members of that community or, more commoniy, an observation made 
byan individual or small group charged with the authority to proclaim the beginning of a 
new month.? But although this process leads to an 'official” calendar, used by all members 
ofa particular community, it still does not solve the problem of lack of foreknowledge of 
the length of any particular month. Furthermore, whilst it is possible to agree on when an 
observation of the moon has defined the beginning of a new month within a small com- 
munity—for example a town or, conceivabiy, a city—communicating that information to 
a arger community—a country, for example, or even an empire—is nearly impossible and 
so it is difficulty to ensure that everyone in that large community has a calendar which is 
exactly in sync with everyone else's. 

In addition to the uncertainty over when lunar months are deemed to have begun, a 
second problem arises where communities choose to use not just a simple lunar calendar, 
but aluni-solar calendar in which the months are kept in line with the seasons. The average 
length of the lunar month is close to 29/4 days, making twelve lunar months egual about 
354 days. The solar year, however, is a little less than 3654 days in length, about 1114 days 
longer than twelve lunar months. Many cultures have solved this problem by addingan ex- 
tra month into certain years. Choosing when to add this extra month, however, is compli- 
cated because three 1174 days total 3344 days, which is a little more than three days greater 
than the length of one lunar month. This means that the extra month needs to be added 
on average slightly more often than once every three years: occasionaliy it will need to be 
added after only two years. The decision of when to insert these extra 'intercalary” months 
adds another level of uncertainty to alunar calendar. 
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The two problems just outlined—uncertainty over when months begin and when to 
intercalate—are not only astronomical problems but impact on many aspects of daily life 
in societies which use a lunar calendar. For example, how does one calculate interest on 
aloan taken out on the fifteenth of one month to be repaid on the fifth of next month 
if one does not know whether there will be nineteen or twenty days between these two 
dates? If taxes are to be collected on the first day of the new year, how do you budget if you 
do not know in advance whether the twelfth month of the current year is the last month 
of this year or whether there will be an additional intercalary month before the new year 
begins? If a ritual is to be performed on a particular day, how do you ensure that every 
subject of an empire performs the ritual on the same day if there is uncertainty in when the 
month begins? And, more practically, how can one prepare cultic foods and other perish- 
able items for a new month ritual or festival if one does not know whether the month will 
begin tomorrow or the day after? One can think of many more examples where calendrical 
uncertainly impacts on religious, civic and personal life in societies which rely on an ob- 
servational lunar calendar. Unsurprisingly, therefore, many societies have sought a way to 
reduce uncertainty in their calendar through the use of astronomy to calculate in advance 
whether, for example, a year will contain an intercalary month or the new moon crescent 
will be seen on the thirtieth or the thirty-first day of a month. Astronomical calculation 
can be used to approximate observation, providing a “best guess” of what the calendar will 
be that can subseguently be adjusted once an observation has been made, it may serve asa 
guide to observation, reducing the risk of human error, or it may partialIy or fully replace 
observation. 

In this paper I discuss how the lunar calendar impacted on life in Mesopotamia during 
the first millennium BC and China from the third century BC to the end of the Imperial 
period. These two case studies will provide evidence for a wider discussion of the role of 
calculation in the operation of lunar calendars and the impact this has on the role of the 


calendar in daily life. 
Mesopotamia 


The calendar used by the people of Mesopotamia from at least the late fourth millennium 
BC to the beginning of the first millennium AD was a luni-solar calendar in which the 
beginning of the month was dependent upon the visibility of the new moon crescent and 
intercalary months were added in certain years.* During the first millennium, and guite 
probabiy earlier as well, the beginning of the month was determined as follows: At the 
beginning of the thirtieth day of a month a watch was kept for the new moon crescent 
(ehe Babylonian day began at sunset). If the lunar crescent was seen (or, by the last few 
centuries BC, if it was calculated to be visible) then the thirtieth day which had just begun 
was 'turned back” (444774) and this day became the first day of the new month. If the lunar 
crescent was not scen, the day which had just begun was “completed” (£4474) as the thir- 
tieth day of the current month and the new month would begin the following evening.* 
It was not necessary for the new moon crescent to be seen on the thirty-first day for the 
new month to begin—it if had not been seen on the thirtieth day then the new month 
started by default on the next day. This ensured that months always had cither twenty-nine 
or thirty days, never twenty-cight or thirty-one or more (which will occur in a true lunar 
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calendar because of bad weather preventing the observation of a theoretically visible new 
moon crescent). 

Alongside the civil luni-solar calendar, at least two simplified calendars were used in 
Mesopotamia. An carly 'administrative” calendar in which each month contained thirty 
days (and therefore a year contained either 360 days in a normal year or 390 days in a year 
with an intercalary month) was used in burcaucratic contexts in the late third and parts 
of the second millennium BC. A further simplification of the calendar in which the year 
was assumed to always have twelve months and each month thirty days, making a year of 
360 days, is attested in a variety of second and first millennium contexts. This schematic 
calendar, as 1 shall refer to it, is described in the fifth tablet of the creation epic Enüma Elis, 
referred to in Old Babylonian prayers, and is used in certain astronomical and astrological 
texts from the second and the first millennium BC. It should be stressed that both the 
administrative and the schematic calendars were used alongside the civil calendar in certain 
restricted contexts. Ncither calendar replaced the luni-solar civil calendar used in everyday 
life. 

As 1 have discussed in the introduction, calendars impact upon many aspects of daily 
life. In the following! briefly outline five examples of how the lives of people in Mesopota- 
mia during the first millennium BC were affected by the calendar. 


(i) Administration 


Taxes, loans, wages and rations all have to be paid on agreed dates. As mentioned above, 
in the late third and carly second millennium BC, calculations of rations etc were usually 
made using the administrative calendar in which the length of each month was artificially 
set at thirty days. It is not known whether similar practices were followed in the first mil- 
lennium BC, or whether the true length of the civil month of twenty-nine or thirty days 
was taken into account. In general it seems that during this period wages were paid cither 
for the outcome of a specificd piece of work, regardless of the length of time it took (com- 
parable to paying an author a set amount for a two-page article rather than by the hour, 
for example), or for long-term continuous work such as building work a salary was paid 
monthly or occasionally yearly.? Promissory notes generally state the interest to be paid 
on loans monthiy, although occasional yearly interest rates are given İ A variety of interest 
rates are found in different texts,? but the most common rate is one shekel per mina per 
month. In a normal twelve-month year, this is eguivalent to twelve shekels per mina or 
twenty percent (assuming standard interest), a convenient figure because of the metrology. 
Unfortunately, insufficient research has been undertaken to answer the guestion of how 
interest was assessed in years that contained an intercalary month. In particular, it would 
be interesting to know whether there are any cases of promissory notes which state a twelve 
shekel per mina annual interest rate in years where there are thirteen months. 


(ü) Good and bad /uck days 


Hemerological texts list for every day of the year whether that day is favourable or unfa- 
vourable for a variety of activities including marriage, the signing of business contracts, 
the beginning of a legal case, and the signing of treaties. The texts usually provide entries 
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for thirty days of each month of the year, including intercalary months, but were clearly 
intended to be used with the civil luni-solar calendar—if a month only had twenty-nine 
days, then the entry in the hemerology could simply be ignored; similarly entries for an 
intercalary month could be ignored if the year did not contain an intercalary month. 

We have ample evidence from the Neo-Assyrian period of how seriously the recom- 
mendations from the hermerologies were taken. For example, Essarhaddon's chief scribe 
Issar-3umu-ere3 wrote to the king shortly after his accession to the throne advising him on 
the dates on which emissaries should sign the oath of allegiance, saying that the hemerolo- 
gies indicate that it is bad to swear oaths on the fifteenth day, but favourable to do so on the 
sixteenth." Livingstone has shown that the use of the hemerologies was widespread outside 
of the palace as well. Analysing the dates of preserved contracts and reports of extispicies, 
Livingstone found a clear correlation between dates on which they are most freguently at- 
tested and the favourable days for those activities given in the hemerologies. ? 

In order to use a hemerology it is necessary to know the date in the civil calendar. 
The favourable or unfavourable character of a day depended, for example, on whether that 
day was the thirtieth of one month or the first of the next month. Clearly this could cause 
difficulties in preparing for the signing of contracts or treatises at the beginning of the 
month if the length of the month was not known in advance. 


(ii) Medicine 


Several medical texts specify the day of the month on which certain remedies should be 
prepared oradministered toa sick patient. In addition, a small number of texts correlate the 
ingredients used to make a medical remedy with the day of the year. These texts are among 
a group of texts, generally referred to as “kalendertexte, which use a numerical scheme to 
relate dates in the year with positions in the sky. 'The dates and positions are then associ- 
ated with various cultic objects including stones, plants, temples, cities, or the ingredients 
used to make a medical remedy. Two examples of this last type of kalendertexte are known 
from the collection of tablets belonging to a #7454a55u priest named Igisâ who lived in 
the city of Uruk during the late fourth century BC.'* Fach tablet covers a single month 
(SpTULTLI 104 concerns Month IV and SpTU II 105 concerns Month VII) gives in four 
columns the name of the month, the day of the month from one to thirty, the sign of the 
zodiac, and the position within the zodiacal sign in degrees. Accompanying cach entry is a 
statement of the ingredients to be used in the remedy to heal the patient.” For example, the 
first line of one of Igisâ's kalendertexte reads: “Month IV 1 Aries 7 Sheep-blood, sheep-fat, 
and sheep-hair, you anoint. In cach line, the animal from which the remedy is to be made 
islinked with the sign of the zodiac given by the numerical scheme (in the present example 
Aries, which was traditionally the “Hired Man' is identified as the Sheep) an identification 
known from several late texts).!“ 

Texts such as the two £alendertexte belonging to Igisâ provide evidence for the use of 
calendrical data in the practice of medicine. The numerical sceheme which underlies the 
kalendertexte is based upon the schematic calendar of twelve 30-day months, but, as with 
the hemerologies, in practice the £alendertexte were probably eguated with the luni-solar 
civil calendar and unneeded day thirties simply ignored. In any case, it is clear that knowing 
the first day of the month was of importance in using the £a/endertexte in the treatment of 
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patients. An error of one day would mean that the wrong zodiacal sign would be given by 
the numerical scheme, and therefore the wrong ingredient used to produce the remedy. 


(iv) Celestial divination 


The correspondence between the Neo-Assyrian kings Esarhaddon and Assurbanipal and 
scholars employed to provide advice based upon the interpretation of ominous events 
provides ample evidence for the importance of celestial divination in the politics of Neo- 
Assyrian Mesopotamia.'7 The scholars performed a number of roles including the obser- 
vation of celestial (and terrestrial) phenomena, the interpretation of these observations 
through their knowledge of the scholarly traditions of divination, and providing advice 
to the king (ostensibiy, but not always in practice, based upon their observation and inter- 
pretation of ominous phenomena). Among the preserved correspondence sent by scholars 
to the king the most freguent subject of discussion was the observation of (or sometimes 
the failure to observe) the new moon crescent.* Typically, these discussions focus upon 
two issues: (i) the ominous interpretation of the new moon based upon the length of the 
previous month (generalIy speaking twenty-nine days is a bad omen, thirty days is a good 
omen), the appcarance of the moon when it is first visible (for example, its colour, bright- 
ness, the shape of its horns), the presence of a halo, its position among the constellations, 
etc., and (ii) the establishment of the beginning of the month for the civil calendar. The 
importance of the new moon crescent in celestial divination may also be seen in the fact 
that lunar omens make up the first twenty-two of the seventy tablets of the standard celes- 
tal divination series E75774 Anu Enlil. Of these twenty-two, the first fourteen form their 
own subseries with the title IGI.DU,,A.ME s4 30 'visibilities of the moon; and most of 
these omens deal with the appearance of the moon at first visibility.” 


(v) Rituals and other cultic activities 


Major public festivals such as the 44744 or 'New Year” festival were part of a detailed calen- 
dar of cultic activities in Mesopotamia.” The Akitu festival provided an ideological link 
between the king, the people and the gods, legitimizing the kings rule.” It was therefore 
important that all of the people celebrated the festival at the same time, necessitating 
advance planning for the first day of the new year. Other cultic activities such as the dress- 
ing and procession of the statues of gods were also strictly regulated in the cultic calen- 
dar. Calendrical uncertainty could clearly impact upon the preparation for and the proper 
performance of these rituals, as we can see from several examples of letters discussing the 
problem. For example, Marduk-3akin-$umi, the king's chief exorcist, wrote to the king dur- 
ing the sixth month of 671 BC to ask when a festival should take place on account of the 
kings decision to proclaim an intercalary sixth month: 


|Concerni|ng the intercalation (of) the year (about which the kJing said as follows: “Let us add an 
intercalary Elul (V1)!” — the matter is (now) settled. (May the kin)g, my lord, live forever on account 
of that! (The king, my lo)rd, knows that Bel is dressed (for the festival) /on the 7Jth of Tishri (V1); 
on the 8th day the gate (of the temple) is kept open, and the procession of Bel sets out as the month 
Nisa|n (1). The ceremJonies of the city of Der are conducted in the same way. |In faJct, |the king), 


should (now) decide what tJo dJo (with these ceremonies) and send word) (about it).2? 
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Should the ceremony scheduled for Month VII now take place in the following month 
(.e., Month VI, which is the seventh month of the year), or should they wait until Month 
VLI (now the cighth month of the year)? The kings answer was that the ceremony should 
wait until Month VII. But by the time his reply reached Babylon, the ceremony (which 
takes place over several days) had already started. 'The kings agent in Babylon, Mar-Issar, 
told the king that on learning of the king;s decision, the ceremony had been suspended, and 
would resume the following month: 


As to what the king, my lord, wrote to me: “The month Elul (VT) is intercalary; do not perform 
the ceremonies this month” — Ammu-salam entered Babylon on the evening of the 6th day; the god 
Nabü had come before him, on the 3rd. 'The gate was kept open before Bel and Nabü on the 4th, the 
Sth and the 6th, and sacrifices were performed. When 1 saw the king my lord's sealed order, 1 issucd 
the order: the rest of the ceremonics of Elul (VI) will be performed in the coming month, as the king, 


mylord, wrote to me.” 
y 


This demonstrates the very real practical problems for the maintenance of proper cultic 
activity by the uncertainty caused by lack of foreknowledge of when intercalation would 
take place. 

'The uncertainty of whether a month will have twenty-nine or thirty days also caused 
problems for the advance preparation for rituals, especially those that took place on the 
first day of the month. From the Neo-Babylonian period we have letters from temple work- 
ers writing to more important cult centres to ask about whether the month just ending had 


twenty-nine or thirty days and therefore whether the current day was, for example, the 
fourth or the fifth of the month.” 


The examples described above show that the calendar played an important role in many 
aspects of daily life for the people of ancient Mesopotamia. Uncertainty surrounding the 
length of the month and in whether there would be an intercalary month this year could 
result in deviations from the proper time for cultic activities, the undertaking of a business 
venture on a “bad-luck'” day, or even the proscription of the wrong medical remedy. It has 
been argued by David Brown that a regulated calendar was 7#significant to the general 
population;” but the examples just discussed point instead to the importance of the calen- 
dar in everyday life, and the problems caused by calendrical uncertainty. While it may be 
true that a well-regulated calendar, astronomically speaking, was irrelevant to most people, 
a calendar that was regulated to the extent that it was commonly agreed upon and prefer- 
ably known in advance, was clearly of benefit to a broad range of the population. 

Given the importance of the calendar in civic, cultic and everyday life, therefore, it is 
not surprising that as soon as we have evidence for real interest in predictive astronomy 
in Mesopotamia (around the cighth century BC), we find attempts to use astronomy to 
provide ways of removing these uncertainties from the calendar. The correspondence of 
the Neo-Assyrian scholars includes several letters that contain discussions of attempts to 
predict in advance the length of the month.” Other letters concern whether intercalation 
is going to be necessary in the current or coming year.” The basis for these discussions may 
not be astronomically accurate, although in truth we know little about how such calcula- 
tions were made during the Neo-Assyrian period, but clearly some methods were being 
used to try to provide regularity and advance knowledge of the calendar. Ultimate respon- 
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sibility for the calendar itself, however, remained with the king, who was still able to make 
the final decision as to whether to intercalate and when the month began, and occasionalİy, 
no doubt, he made decisions for short-term benefit rather than on the basis of any advice 
from scribes knowledgeable in astronomy. 

During the Neo-Babylonian period, the Babylonian king similarly retained the right to 
declare intercalations. For example, in letter from king Nabonidus (ruled 556-536 BC) to 
a certain Kurbanni-Marduk, the king announced that he had added an intercalary month 
XIl in the current year. Similar letters announcing intercalations during the reigns of the 
Persian kings Cyrus (ruled 536-530 BC) and Cambyses (ruled 530-522 BC) come from 
the officials of the Esagila temple; it is not certain whether this reflects a shift in respon- 
sibility for the decision on when to intercalate from the king to the temple or whether they 
simply acted a conduit for the kings instructions. Around this time, however, we find a 
significant change in intercalation practices in Babylonia: an increasing regularity of inter- 
calation repeating in cither an cight- or a nineteen-year cycle, with only occasional unex- 
pected or delayed intercalations, often during periods of political instability.** Beginning 
in the early part of the fifth century BC a regular 19-year cycle of intercalation was used 
continuously until the end of the cuneiform record. Clearly, at some point during the carly 
Persian period, the king transferred the authority for deciding when to intercalate to the 
astronomers. I have argued elsewhere that the transfer of power over intercalation from 
the king to his astronomical officials meant that the king lost the discretionary ability to 
implement intercalations which might provide him with short-term benefits (for the ex- 
ample, by omitting an intercalation, the king would receive tribute a month sooner than if 
the intercalation took place), but in return the country, including its government, received 
the long-term benefits of calendrical stability and predictability.* But handing over power 
for intercalation to his officials also may have meant an ideological break with centuries of 
tradition and it is tempting to ask whether this was only possible because the country was 
under foreign rule. A “Babylonian' king may not have felt able to relinguish the power over 
the calendar in the way that a Persian king of Babylonia could. 

A second change in operation of the Babylonian calendar took place over the Neo-Bab- 
ylonian and Persian periods: an increasing interest in predicting the length of the month 
in advance. By the beginning of the sixth century BC methods for predicting the day of 
the beginning of the month using past observations of the lunar six had been developed. 
The lunar six are six measurements of the time interval between the rising and setting of 
the sun and moon made on the evening of the moon first visibility, on the morning and 
evenings around full moon, and on the morning of last visibility of the moon.” Babylonian 
astronomers developed simple but highly accurate methods for predicting in advance the 
values of future 'lunar six using observations made cighteen and cighteen and a half years 
carlier. Several later tables describe these procedures, most notably an almost completely 
preserved tablet from the Seleucid period, but records of lunar six observations and pre- 
dictions from the late seventh and sixth centuries BC indicate that the methods were al- 
ready known by about 600 BC.”* The tablets which describe the procedure for calculating 
the lunar six also set out methods for predicting the length of the month based upon the 
calculated lunar six values.” Studies of preserved records of the length of the month indi- 
cate that during the Seleucid period (and guite probabiy carlier), most, probabiy all, month 
lengths were predicted in advance using these methods, rather than by observation.”* 

The last seven centuries therefore witnessed a transformation from a luni-solar calendar 
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based primarily on observation, regulated at the discretion of the king, to a calculated luni- 
solar calendar, regulated by astronomical scholars. This transition brought advantages to 
Babylonian society in the form of increased certainty for administration, the preparation 
ofrituals and the harmonization of cultic and civil life throughout the empire, but ata cost 
(for the king) of a reduction in his ability to manipulate the calendar for his own purposes 
and, perhaps, a lessoning of his prestige as the traditional focus of calendrical authority. 
Evidently, this was a price that was considered worth paying for the benefits of calendrical 
certainty. 


China 


The Chinese word /5 İğ is usually translated as “calendar; but encompasses a range of dis- 
tinct concepts that are not all implied by the English word “calendar” Nathan Sivin has 
pointed to four different meanings for the word Z: i) the practice of computing the times 
and celestial locations of certain astronomical phenomena in the past or future, or what is 
commoniy called 'mathematical astronomy”; ii) a set of astronomical procedures for pro- 
ducing an ephemeris of predicted astronomical and calendrical events for a coming year; 
ii) a computational treatise describing a system of mathematical astronomy; and iv) the 
ephemerides produced by a system of mathematical astronomy and published in an alma- 
nac.” This last sense may be closest to what we consider a “calendar” in English, but even 
here there are significant differences between the 'calendars” found in almanacs and, for 
example, a wall calendar or a desk diary. Almanacs contain not only a listing of the days of 
cach month of the year but also predictions of astronomical events such as eclipses. The 
almanacs also provide a substantial body of hemerological data by which readers can decide 
on the appropriate day to undertake various activities.” 

The yearly publication of the almanac was an important ideological and ceremonial 
event in Imperial China. The elaborateness of the ceremony accompanying the publication 
of the almanac can be seen from a detailed account by the missionary Peter Hoang of the 
ceremony as it was practiced in the first years of the twentieth century by the last rulers of 


the Oing İğ dynasty: 


Every year, on the Ist of the 2nd month, the Board of Mathematics presents to the Emperor three 
copies of the Annual Calendar for the following year, namely in Chinese, in Manchou and in Mon- 
golian. Approbation being given, it is engraved and printed. Then on the Ist of the 4th month, 
two printed copies in Chinese are sent to the Ez7-72/ (Treasurer) of cach province, that of Chih-/i 
excepted; one of which, stamped with the seal of the Board of Mathematics, is to be preserved in 
the archives of the Treasury, while the other is used for engraving and printing for public use in the 
province. 

On the Ist day of the 10th month, early in the morning, the Board of Mathematics goes to 
offer Calendars to the Imperial court. The copies destined to the Emperor and Empresses are borne 
upon a sedan-like stand painted with figures of dragons (L4ng-/ing), those for the Princes, the Min- 
isters and officers of the court being carried on cight similar stands decorated with silk ornaments 
(Tzi-ting). They are accompanied by the officers of the Board with numerous attendants and the 
Imperial band of music. On arriving at the first entrance of the palace, the Calendars for the Emperor 
are placed upon an ornamented stand, those for other persons being put upon two other stand on 


cach side. The copies for the Emperor and his family and not stamped with the seal of the Board of 
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Mathematics, while the others are. The middle stand is taken into the palace, where the officers of 
the Board make three genuflections, cach followed by three prostrations, after which the Calendars 
and handed to the eunuchs who present them to the Emperor, the Empress-mother, the Empress 
and other persons of the seraglio, two copies being given to cach, viz. one in Chinese and one in 
Manchou. The master of ceremonics then proceeds to the entrance of the palace where the two 
other stands were left, and where the Princes, the Ministers with the civil and military mandarins, 
both Manchous and Mongpols all in robes of state are in attendance. The master of ceremonics reads 
the Imperial decree of publication of the Calendars, namely: “The Emperor presents you all with 
the Annual Calendar of the year, and promulgates it throughout the Empire” which proclamation is 
heard knceling. Then follow the three genuflections and nine prostrations, after which all receive the 
Calendar on their knees, the Princes two copies, one in Chinese and one in Manchou, the ministers 
and other officers only one, cach in his own language. Lastly the Corcan envoy, who must attend 
every year on that day, is presented kneeling with one hundred Chinese copies, to take home with 
him. 

In the provinces, the Kz7-/ai (Treasurer), after getting some printed copies of the Calendar 
stamped with a special scal, also on the Ist of the 10th month, sends them on a sedan-like stand to 
the Viceroy or Governor, accompanies by the mandarin called L/-we7-/77g, who is intrusted with the 
printing of the Calendar. The Viceroy or Governor receives them to the sound of music and of thrce 
cannon shots. The Calendars being set upon a stand between two tapers in the tribunal, the Viceroy 
or Governor, in robes of state, approaches the stand, and turning towards that guarter where Peking 
is situated, makes three genuflections and nine prostrations, after which ceremony he reverentİy re- 
ccives the Calendars. The Trcasurer sends the Calendar to all the civil and military Mandarins, all of 
whom, except those of inferior degree, reccive it with the same forms. Any copies left are sold to the 
people. The reprinting of the Calendar is forbidden under a penalty (except in Fu-chien and Kuang- 
tong where it is tolerated). 1f therefore any copy is found without scal or with a false one, its author 
is sought after and punished. Falsification of the Calendar is punished with death; whoever reprints 


the Annual Calendar is liable to 100 blows and two months canguc.” N 


Hoang account of the official promulgation of the calendar describes a ceremony that 
has a history stretching back over two thousand years: a remarkably similar description 
of the calendar presentation ritual is found in the /inshu EE, the official history of the 
Jin # dynasty compiled in the mid-seventh century AD, and there are discussions of a 
similar monthly ceremony from the Eastern Han & dynasty (ruled AD 25-220) in the 
Houhanshu (EŞE, the official history of the Eastern Han compiled in the first part of 
the fifth century AD.“ This ceremony of 'granting the seasons' was an important duty that 
the Chinese emperor needed to fulfill every year in order to demonstrate and maintain the 
legitimacy of his rule. Even in periods of non-native Chinese rule, such as the Mongol Yuan 
7ü dynasty (AD 1264-1367) or the Manchu Oing if dynasty (AD 1644-1911), emper- 
ors continued the tradition of performing the calendar promulgation ceremony.*! 

The Chinese emperor$ role in the calendar promulgation ceremony was part of his duty 
toactasalink between heaven and carth.”'The emperor ruled under the mandate of heaven 
(ianming Kii), a belief that rule was granted to him by heaven.” But this mandate could 
also be removed at any time if heaven was displeased by the emperor' rule. In order to re- 
tain the mandate, the emperor had to correctly perform the rituals of state to maintain the 
harmony of the cosmos. Issuing the annual almanacs and performing rituals on the correct 
dates given in these almanacs was part of this process. Thus the calendar in China not only 
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had a practical role but was also essential to dynastic legitimacy. When a new dynasty came 
to power one of its first acts had to be to produce the calendar. The Shij/ SA iü (compiled in 
the second century BC) explains: 


When a new dynasty rose by accepting the Heavenly Ordinance, at first it had to be prudent. It 
had to obey the will of Heaven by renewing the basis of all things: the calendar and the colour ... In 
founding a new dynasty, the Emperor should not depend upon former institutions. 

Many reforms of the calendar (£, in its sense of a whole system of mathematical astronomy) 
in China can be traced to this political need for change, and do not represent significant 
improvements over carlier calendars. 

The belief in the mandate of heaven had a further conseguence for the calendar in 
China. One way in which it could be clajmed that an emperors rule was loosing the man- 
date of heaven was in an increase in the number of observed portents.5 According to the 
Chbungin fanlu TKERER (second century BC): 


The source of all portents and anomalics lies in the faults that exist within the state. When faults 
have just begun to germinate, Heaven sends forth fcarful portents to warn and inform the ruler of 
these faults. ... If one examines these portents and anomalies carefulIy, one will observe Heaven's in- 
tent. Heaven intent desires certain things and does not desire other things. As for those things that 
Heaven desires and does not desire, if one examines onesel£, one will surely find such warnings within 
onesel£, If one observes affairs around onesel£, one will surely find verification (0f these warnings) in 


the state. Thus Heaven's intent is manifested in these portents and anomalies. “ 


This idea was developed into a political philosophy by the Western Han scholar Dong 
Zhongshu E£ EE fE$T in which astronomical and other portents were seen as a commentary 
on imperial rule.” As it applied to astronomical events, in broad terms unexpected astro- 
nomical events were of great importance as portents whercas astronomical events which 
had been predicted in advance were of little significance. The calendar, through its predic- 
tion of eclipses and other astronomical phenomena which were published in the almanacs, 
served as a way of regulating the heavens, reducing the number of potential portents. The 
calendar (in its broadest sense), therefore, was of grcat political significance. 

The calendar (in the sense of a reckoning of days) that was used in China from the last 
few centuries BC until the end of the Imperial period was a calculated luni-solar calendar. 
Months began on the day the sun and moon were calculated to be in conjunction, an event 
that cannot be directly observed. Years contained twelve months unless intercalation was 
deecmed necessary in which case an extra month was inserted into the year. Intercalation 
was also determined through calculation, usually by the use of a simple rule: beginning 
with the winter solstice the solar year was divided into twenty-four egual parts called 4; #i. 
The odd numbered gi, known as zhonggi İFSA, mark points in the year separated by about 
304 days. Since the mean synodic month is only about 294 days there will occasionally 
occur a month which does not contain one of the zh074gi. When this happens, that month 
is designated asan intercalary month.“ In addition a sixty-day cycle, the ganzhi 5 cycle, 
was used to keep track of days and years.” 

As1 have discussed above, the Chinese luni-solar calendar was part of a bigger calendrical 


hai 
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system that was geared towards the maintenance of cosmic harmony through the calcula- 
tion of astronomical phenomena and the regulation of time.” As part of this astronomical 
system, the luni-solar calendar only made sense as a calendar based upon calculation, not 
on observation. Furthermore, cosmic harmony demanded that the calendar was the same 
throughout the country, something that could not be achieved with an observational lunar 
calendar. 


Some Reflections 


In general, when we think about lunar calendars, we tend to think of them being based 
upon the observation of the moon, with all the uncertainties that this implies. But in 
both China and Mesopotamia (at least at some periods) we find lunar calendars that 
are governed by calculation and therefore do not suffer from the same problems as an 
observed lunar calendar. 'The same is true of the late rabbinic Jewish calendar after the 
fourth century AD,İ! and at least some calendars used in the ancient Greek world.” But 
other calendars, such as the Islamic calendar, remained strictly based upon observation. It 
is interesting to ask why some cultures retain observational lunar calendars and other cul- 
tures adopt calculated calendars. Part of the answer may lie in the large amount of territory 
covered by China and the various empires that ruled Mesopotamia during the first millen- 
nium BC, but this cannot be the only reason. Other cultures which cover similarly large 
areas retained lunar calendars based strictly upon observation, the Islamic calendar being 
the obvious example. Instead we must look to the various ideological and practical reasons 
which lie behind the decision to adopt a calculated calendar in any particular culture.” 
Although both China and Mesopotamia came to rely upon calculation for the opera- 
tion of the calendar, there are differences in the way a calculated calendar was implemented 
in cach culture. In China, a reliance on calculation to fix the calendar appcars already in the 
carliest calendars that we know of in any detail (c. 300-200 BC). These carly calculated 
luni-solar calendars rely only upon a value for the mean synodic month and knowledge 
of the 19-year cycle eguating 235 lunar months with 19 solar years for the calculation of 
the beginning of each month and the determination of intercalations.” 'The calculation 
of both these aspects of the calendars was made without any allowance being made for 
the variable velocity of the sun and moon (solar and lunar anomaly). The first calendar to 
incorporate İlunar and solar anomaly into the calculation of the beginning of the month 
was the Lindeli İHKEİE designed by Li Chunfeng “İZ JB and adopted in AD 665; solar 
anomaly was ignored, however, in the calculation of the 2h0744i used in determining inter- 
calations until the Sh5x/4n/5 İR#REJE compiled by Jesuit astronomers and adopted in AD 
1644.” By contrast, in Mesopotamia the transition to a calculated calendar only took place 
after astronomical understanding had achieved a level where the resulting calendar was 
as accurate as the observed calendar was under ideal observing conditions (for example, 
perfect weather). 'The reason may be that in China, the main motivation for calculating 
the calendar was ideological, in particular as one aspect of the emperor role in maintain- 
ing cosmic harmony and as ademonstration of his continued possession of the mandate of 
heaven, whercas in Mesopotamia the transition to a calculated calendar was driven by prac- 
tical needs, in particular through the simplification of administration and bureaucracy, the 
desire for certainty in the preparation for rituals and in ensuring all subjects of the empire 
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maintained the same calendar. I should stress that in both China and Mesopotamia there 
were certainly other factors in the decision to rely upon a calculated calendar—some practi- 
cal ones in China, some ideological ones in Mesopotamia, and some that fall outside of these 
reasons in both cultures—but these two general categories may provide useful models for 
understanding the motivations behind different types of lunar calendars in other cultures. 


Notes 


1. For modern examples, see Doggett and Schaefer (1994); for a historical example, see Steele (2008), p. 86. 
. See, for example, the case of the Rabbinic Jewish calendar discussed by Stern in this volume. 

3. On the structure of the Mesopotamian calendar, see for example Britton (2007), Cohen (1993), Steele 
(2007), and Steele (2011b). It is uncertain whether intercalation was practiced in the Assyrian calendar of 
the second millennium BC; for contrasting views see Weidner (1928-29), Koch (1989), Reade (2000), 
Veenhof (2000), and Bloch's paper in the present volume. 

4. Beaulicu (1993), Britton (2007). 

Englund (1988), Brack-Bernsen (2007). 


6. The 360-day calendar is sometimes referred to as the 'ideal” calendar in the scholarly literature because 


a 


it apparentİy represented the perfect state of the universe at creation. In Steele (2011b) 1 have raised the 
gucstion of whether the chematic* 360-day calendar found in astronomical texts was considered to be the 
same as the “ideal” calendar, but for the present purposes it suffices to treat them as one. 

Jursa (2010), pp. 660-680. 

Wunsch (2002), pp. 234-238. 

Jursa (2010), pp. 660-680. 

0. For examples of Neo-Assyrian hemerologies, see Labat (1939) and Casaburi (2003). Many examples of 


Es Şer ee l 


Late Babylonian hemerologies remain unpublished. 

11. Parpola (1993), no. 6. 

12. Livingstone (1993), Livingstone (1997). 

13. Brack-Bernsen and Steele (2004). 

14. On Igisâ and his tablet collection, see Hunger (1971), Oelsner (2000), Robson (2008), pp. 227-240. 

15. The texts are edited in von Weiher (1988), nos. 104 and 105. 

16. Steele (2006), Steele (2011a). 1 have argucd in Steele (201 1a), pp. 337-338 that the ingredients given in 
these texts are not to be read literally (it can hardy have been practical to make remedies out of a lion), but 
should be understood as secret names ('dreckapotheke”). This has interesting conseguences for how we un- 
derstand the dreckapotheke tradition as the association between the secret” names and the real ingredients 
has its own meaning when the choice of ingredient is determined by the association of the secret name with 
an astronomical phenomena. | explore this issue further in a forthcoming paper. 

17. Jean (2010). The correspondence is edited by Hunger (1992) and Parpola (1993). 

18. Casaburi (2000-01). 

19. Verderame (2002). 

20. Landsberger (1915), Cohen (1993), Robbins (1996), Linssen (2004). 

21. Bidmead (2002). 

22. Parpola (1993), no. 253. 

23. Parpola (1993), no. 357. 

24. Beaulicu (1993). 

25. Brown (2000), p. 195 (his italics). 

26. Beaulicu (1993), Brown (2000), pp. 198-199. 

27. Brown (2000), pp. 196-197. 

28. YOS3 115, see Parpola (1983), p.504. 

29. Parker and Dubberstein (1956), pp. 1-2, Parpola (1983), pp. 504-505, Kleber (2008), pp. 267-268. 

30. Britton (2007). 

31. Steele (2011b). 
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32. The term “lunar six is due to Sachs (1948), who gives a detailed description of the six intervals. 

33. Brack-Bernsen and Hunger (2002). 

34. Huber and Steele (2007), Huber and Britton (2007). 

35. Brack-Bernsen (2002). 

36. Steele (2007). For a more cautious conclusion, which argues that some month lengths were predicted and 
some were based upon observation, see Stern (2008). 

37. Sivin (2011), pp. 41-42. 

38. Sivin (2011), p. 42, Smith (1992), Chang (1940). For an English paraphrase of one traditional Chinese 
almanac, see Palmer (1986). 

39. Hoang (1904), pp. 4-6. 1 have retained Hoang's Wade-Giles transcriptions of Chinese in the guotation. 

40. Sivin (2011), p. 40. 

41. Sivin (2011). 

42. Loewe (1994), pp. 121-141. 

43. On the 'mandate of heaven, see, for example, Fung (1953), pp. 71-73, Yabuuti (1973), Bodde (1991), p. 
242, and Loewe (2004), pp. 421-456. 

44. Translation taken from Yabuuti (1974), p. 53. 

45. Eberhard (1957), Loewe (1994), pp. 121-141. 

46. Translation taken from de Bary (1960), vol. 1, p. 164. 

47. Loewe (1994), pp. 138-139, 

48. The account 1 have given here is somewhat simplified. For further details, see, for example, Yabuuti (1963), 
Steele (2000), pp. 170-175, or the paper by Isumura in the present volume. 

49. On the early history of the ganzbi cycle, see, for example, Smith (2011). 

50. Secalso Sivin (1969), p. 7. 

51. See Stern (2001), p. 139, and the paper by Schiffman in the present volume. 

52. For example the calendar found on the Antikythera Mechanism; see Freeth, Jones, Steele and Bitsakis 
(2008). 

53. The papers by Ben-Dov and Feldman in the present volume discuss similar ideas in the context of Jewish 
calendars. 

54. Sivin (1969), Sivin (2011). 

55. Yabuuti (1963), pp. 460-470. 

56. Thislevel of understanding was reached with the discovery of the so-called “Goal-Year? methods; see Brack- 
Bernsen (2002). 
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